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ABSTRACT
This paper presents a large amount of observations for the δ Scuti star AN
Lyncis carried out in 2001–2012. The extensive observations include two tri-
continent campaigns coordinated in 2002 and 2011, respectively, and several
single-site contributions throughout the period. The data in total have more
than 104100 raw CCD frames and photoelectric records, which consist of 165
nights (about 816 hours) spanning over 3778 days. The final reduced light curves
have more than 26500 data points (including those 3462 unpublished BYU data),
from which we determined 306 new timings of maximum light. A time-dependent
behaviour study based on all available data indicates cyclic amplitude variabil-
ity as well as period change [for the main periodicity]. Orbital sinusoid fittings
to (O − C) residuals and pulsation amplitudes may account for their variations
being caused by the light-time effect of AN Lyn in a binary system. The orbital
period is about 26–30 years. Current results support the binarity of AN Lyn, first
suspected by Zhou (2002). We further show the detailed time evolution structure
of the pulsation of AN Lyn as function of both time and period through wavelet
analyses.
Subject headings: stars: variable: δ Scuti stars — stars: oscillations — stars:
individual: AN Lyncis
1. INTRODUCTION
AN Lyncis (=BD +43◦1894, α2000 = 09
h14m28s.69, δ2000 = +42
◦46′38′′.2 [Simbad: FK5],
〈V 〉 ∼10.m7, ∆V ∼0.m18, A7IV-V) has been confirmed to be a medium-amplitude multiperi-
odic δ Scuti variable of mixed radial and nonradial pulsations. The current frequency solution
for the pulsation of the star includes two independent frequencies f1=10.1756 and f2=18.1310
cycle d−1 along with the harmonics 2f1 and their interaction terms f1+f2=28.3066 and
2f1+f2=38.4822 (Rodr´ıguez et al. 1997a,b; Zhou 2002). Our previous work shows that the
star seemed to present cyclic amplitude variations during the period from 1980s to 2001
(Zhou 2002). Hintz et al. (2005) concluded that AN Lyn is a member of a binary system
in terms of their radial velocity and (O − C) data. These authors also showed a mysterious
phenomenon that the amplitude of pulsation is changing in sync with the orbital motion
(of period about 22 yr) derived from their (O − C) diagram. A recent study by Li et al.
(2010) agrees with this synchronized cyclic change and accounts for it by solar-type magnetic
activity in the star.
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Previous work has posed further interesting questions about the amplitude variability
and period change of AN Lyn. The fact is that neither a linear nor quadratic fit is good for the
(O − C) graph, while the amplitude variation seems sinusoidal. To re-check the pulsation
frequencies, the variation in the trend of pulsation amplitude, as well as the suspected
binarity, we twice undertook tri-continent campaigns on the star in the spring of 2002 and
2011, respectively. Besides the campaigns, extensive data from single-site observations were
collected in 2001–2012. Based on these data, we conduct a comprehensive analysis for
the star’s binarity and pulsation. This paper reports the observational data along with a
time evolution study of the primary pulsation frequency and its amplitude variability. In a
forthcoming paper, we will focus on an exhaustive investigation for pulsation components
and modes identification with the color photometry data.
2. OBSERVATIONS
2.1. The 2002 tri-site campaign
The tri-site campaign observation dates were set in 2002 February. Due to bad weather
conditions and instrument problem, one site failed to observe during this interval, but a few
data were collected after the coordinated time. Details were given below.
In Xinglong (China), between 2002 February 1 and 28, and between December 27 and
30, differential photometry was carried out with a three-channel high-speed photoelectric
photometer (Jiang & Hu 1998) mounted on the 85-cm telescope at the Xinglong Station
of the National Astronomical Observatories of the Chinese Academy of Sciences (NAOC,
formerly known as BAO), China. The detector is a copy of that previously used by the
Whole Earth Telescope campaign (WET; Nather et al. 1990). The variable star, comparison
star and sky background were simultaneously exposed in continuous 10-s intervals through
the standard Johnson V filter. Differential magnitudes of AN Lyn were measured rela-
tive to the comparison star GSC 02990-00019 (α2000 = 09
h14m34s.77, δ2000 = 42
◦41′02′′.7,
V=10.m6), which is actually two superimposed objects with a faint visual companion (2MASS
J09143473+4241023, B=11.m9). But it was observed as a nonvariable within the typical ob-
servational accuracy of about ±0.005mag. The nightly light curves data have been merged
into either 60-s or 120-s bins in terms of their quality.
In Granada (Spain), simultaneous Stro¨mgren uvby photometric observations of AN Lyn
were carried out in 2002 February using the six-channel uvbyβ spectrograph photoelec-
tric photometer attached to the 90-cm telescope at the Sierra Nevada Observatory(SNO,
Rodr´ıguez et al. 1997a). With this instrument, in each integration time one target is ex-
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posed on four (uvby) bands of the Stro¨mgren photometric system or two bands (narrow “n”
and wide “w” bands of the Crawford Hβ system) simultaneously. In these observations, only
the mode uvby was used. Sequential observations were usually performed in cycles consisting
of “sky, C1, C2, Var”. HD 78512 and HD 78572 were used as comparison (C1) and check
(C2) stars, similar to Rodr´ıguez et al. (1997a,b). A duty cycle usually took five minutes.
In East Lansing, Michigan (USA), CCD photometry was done on four nights between
2002 May 10 and June 1, using an Apogee AP47p CCD camera and the V filter on the
24-inch Boller & Chivens telescope of the Michigan State University (MSU) campus obser-
vatory. Differential magnitudes were measured relative to GSC 02990-00019. A realistic
estimate of the photometric uncertainty of a typical observation is about ±0.015mag (refers
to Lacluyze´ et al. 2001). Post-reduction revision of aperture photometry using IRAF (see
next section) improved the accuracy to about ±0.01mag.
2.2. Single-site contributions in 2001–2012
CCD photometry on several telescopes was performed individually at several sites during
2001 and 2012 using different instrumental configurations. They are summarized as follows.
• In 2006, either a Princeton Instruments RS1340b CCD camera or an Apogee Alta
U47+ 1024×1024 CCD was used on the 40-cm telescope at the Baker Observatory of
Missouri State University, Springfield, Missouri, USA. The images were binned in 2×2
pixels. We secured several hours of data covering four maxima on three nights with
Johnson V filter.
• In 2007, 2009 and 2010, observations were acquired with either an Apogee AP7P
CCD camera sized 512×512 or a Princeton Instruments MicroMAX:1024BFT CCD
(MiCPhot, Zhou et al. 2009) mounted on the 85-cm telescope at the Xinglong Station
of NAOC, China. Observations were all made in Johnson V band. We acquired 43, 2
and 10 nights data in 2007, 2009 and 2010, respectively.
• In 2008, a few Johnson V data covering four maxima were obtained on three nights by
the BFOSC system (Huang et al. 2005) on the 2.16-m telescope of NAOC, China.
• In 2004–2010, a number of standard single V or multicolor BV I data were collected
with either an SBIG ST-10XME CCD camera on the 0.4-m David Derrick Telescope,
at the Orson Pratt Observatory, which is located in the center of the Brigham Young
University (BYU) campus, or an SBIG STL-1001 CCD on the 0.51-m telescope at the
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BYU West Mountain Observatory, Provo, Utah, USA. Image reduction and photome-
try were done by the observers. The observations yielded an error per observation on
the order of 0.004mag (refers to Hintz et al. 2009).
• In 2001–2012, a total of 1841 differential measurements related to GSC 02990-00019
were collected on 9 nights (38.5 hours, covering 14 maxima) using a 14-inch Cassegrain
telescope at f/9 or f/6 by Gerold Monninger (BAV) at a private observatory in Gemmin-
gen (Germany). The CCD photometry observations were started with the observatory’s
SBIG ST-6 CCD camera using an IR cut-off filter (2001) and V filter (2002–2011). The
effective field of view of the CCD photometric system is about 9.5’×7.2’ and the size
of each pixel is 1.5′′ × 1.8′′. Further time-series CCD photometry was obtained us-
ing a CCD SBIG ST-10XME and V filter in 2011–2012. The CCD was configured
in a 3×3 binning mode resulting in an angular resolution of 2.0′′/pixel (the field of
view is 24’×16’). The CCD images were reduced with standard procedures in Mira
AP. The flatfield correction utilized sky-flat images taken during the morning twilight.
Aperture photometry was also performed in Mira AP and differential magnitudes were
calculated.
• From 2012 March 15 to May 27 (UT), about 26 hours of observation covering 14 max-
ima on 13 nights were obtained with the 10-inch Schmidt-Newton telescope (f=1.0m)
at Klockenhagen, Germany. An Artemis 4021 CCD camera binned in 2×2 was used.
This camera has a pixel size of 7.4µm and chip size of 15.16×15.16mm2. It uses the
Kodak KAI4021 sensor which has 2048×2048 pixels. On 2012 April 17, observation
was first started at 20:37:20 UT, then the parallel observation was launched at 20:52:14
UT on the 18-inch Newton telescope (f=2.0m) equipped with the QHY8 CCD cam-
era, which has active pixels of 3021×2016 (sized 17.64×25.1mm2 with a pixel size of
7.8µm). This camera takes the RGB BAYER film on CCD as color method. The
images was taken in the ‘G’ color. The CCD chip was thermoelectrically cooled to
−20◦C. In addition, one maximum was obtained on 2010 April 2 without filter by the
10-inch telescope. The observations were done with the standard V filter except those
specified. The field of view includes the specified comparison stars GSC 02990-00019,
00115, 00221, 00575 and 00549, which were used in calibration.
2.3. The 2011 tri-continent campaign
To finalize our observing plan on AN Lyn, observations were ended up by the second time
coordinated tri-continent campaign composed of four telescopes at SNO in Spain, NAOC in
China, and MSU and BYU in America during the first half of 2011 February. This time,
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as we wished for mode identification of pulsation frequencies, we asked each participant to
observe the target with Johnson BV I filters. The observations were summarized below.
• BYU run: In 2011 Feb.1–14, 192 frames were obtained in each of V I filters on 5 nights,
while 134 frames for B filter on 3 nights. The instrument is an SBIG STL-1001 CCD
camera attached to the 0.4-m David Derrick telescope, at the Orson Pratt Observatory
of BYU, Provo, Utah, USA.
• MSU run: In 2011 Feb.1–14, 301 frames in each of BV I filters were collected on two
nights with the same telescope described in Sect. 2.1. The CCD camera used was an
Apogee Alta U47.
• NAOC run: In 2011 Feb.1–14, observations were carried out with the MiCPhot on the
85-cm telescope at NAOC, China. Sequential observations were made in Johnson BV I
filters. We acquired 3112 stellar frames in each filter on 8 nights, totaling to 65.8 hours
of multi-color data.
• SNO run: During the coordinated campaign days 2011 Feb.1–14, due to instrumental
problems no observation was secured. After the campaign time, a few hours of CCD
imaging were obtained during the nights of March 29 and 30 using a Princeton In-
struments 2K×2K imaging camera of model Roper Scientific VersArray 2048B on the
1.50-m telescope at SNO. This camera is based on a high quantum efficiency back-
illuminated CCD chip with enhanced response in the ultraviolet, the Marconi-EEV
CCD42 40 chip. On April 12, 13 and 14, a total of 286 stellar images were collected
using a new 4K×4K CCD camera of SBIG STX-16803 mounted on the 90-cm telescope.
The field-of-view of a frame obtained on these two telescopes are about 7.9×7.9 and
17×17 arcmin2, respectively. Binning of 2×2 was applied throughout the run in order
to decrease the readout time and improve the signal-to-noise ratio as well.
The images were obtained in a sequential way for either the three Johnson filters B, V
and I or the three custom filters b (Blue), g (Green) and r (Red). The typical integra-
tion times were of about 20, 15 and 10 s for filters B, V and I during the first night;
and of 11, 8 and 6 s during the second night. While the typical integration times were
of 30 s for the scientific frames in each custom filter. These three custom filters are cen-
tred at the following wavelengths: b filter at 4500A˚ (full width at half-maximum about
1250A˚), g filter at 5400A˚ (FWHM∼860A˚),and r filter at 6400A˚ (FWHM∼1050A˚).
Hence, these bgr filters (Straizys 1992) resemble the Johnson-Cousins filters B (cen-
tred at 4350A˚), V (centred at 5470A˚; or Stro¨mgren y filter centered at 5470A˚) and R
(centred at 6580A˚).
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The participating telescopes and instrumentation are summarized in Table 1. Details on
all the observations are tabulated in Table 2, which is available online in electronic version
only1. In sum, we got about 816 hours of useful data with more than 104100+ raw CCD
frames and photoelectric records, on a total of 165 nights spanning over 3778 days since
2001. Representative campaign light curves are given in Fig. 1, while all the light curves
are provided in the online electronic version as Figs. 13–22. Statistics of the whole data are
presented in Fig. 2. The time-series data are available for downloading in three text table
files2. Times are always given in Heliocentric Julian Date (HJD).
3. DATA REDUCTION
3.1. Multi-channel photoelectric photometry
In 2002, photometry performed at SNO was simultaneous four (uvby) colors on multiple
channels each integration time for an object. The SNO observational data were reduced by
comparison with HD 78512 (C1) and HD 78572 (C2), and calibrated by taking use of a num-
ber of regularly observed photometric standard stars. Detailed reduction procedures refer
to Rodr´ıguez et al. (1997a). The standard deviations of (C2–C1) are 0.0081, 0.0048, 0.0046,
0.0057, 0.0053, 0.0055, 0.0108mag for u, v, b, y, (b−y), m1, c1, respectively. The observations
carried out at NAOC recorded three targets once exposure on multiple channels simulta-
neously. The NAOC 3-channel data were reduced quite directly by first calculating sky
response coefficients among the three channels, and then producing differential magnitudes
from sky-subtracted counts for variable and comparison channels. Due to short exposure (10
seconds) of the three-channel raw records, they were binned to produce equal integration
of 60 or 120 seconds per point for reducing scatter as well as balancing weights in the final
analysis. For the data of good quality, over-binning is avoided to prevent the details of light
variations from being smoothed out. This policy is kept throughout all the reductions for
both photoelectric and CCD data.
1 Table 2: http://journal-web/ANLyn-table2.tex
2 2002 uvby light curve data: http://journal-web/ANLyn2002-uvby.txt,
2002–2012 V light curve data: http://journal-web/ANLyn2002-2012-V.txt,
2011 BV I light curve data: http://journal-web/ANLyn2011-BVI.txt
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Fig. 1.— The representative campaign light curves acquired in 2002 and 2011. Top panel:
V and y data on 2002 February 9; Second to last panels: V BI data on 2011 February 3.
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Table 1: Participating sites, telescopes and instrumentation.
Observatory Location Telescope CCD Detector or PM Filters
Baker Springfield, MO, USA 40-cm Apogee Alta U47+ V
PI RS1340b V
BAV Gemmingen, Germany 35-cm SBIG ST-6 V
SBIG ST-10XME V
BYU WMO,Provo,UT,USA 51-cm SBIG STL-1001 V
OPO,Provo,UT,USA 40-cm SBIG ST-10XME BV I
Klock Klockenhagen, Germany 25-cm Artemis 4021 V
46-cm QHY8 G of RGB
MSU East Lansing, MI, USA 60-cm Apogee AP47p V
Apogee Alta U47 V
NAOC Xinglong, China 85-cm 3-ch photomultiplier V
Apogee AP7P V
PI MicroMAX:1024BFT V
NAOC Xinglong, China 216-cm BFOSC system V
SNO Granada, Spain 90-cm 6-ch photomultiplier uvby
SBIG STX-16803 bgr
SNO Granada, Spain 150-cm PI VersArray 2048B BV I
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Fig. 2.— A statistics of the 2001–2012 light curve data of AN Lyn. ‘1σ’ valued 0.06626mag.
3.2. CCD photometry
Aperture photometry was employed to extract magnitudes from the calibrated frames.
The procedures of CCD images reduction included bias and dark subtraction and flatfield
correction, as well as the aperture-optimized photometry. The CCD photometry reductions
were implemented with IRAF, as outlined in Zhou et al. (2006). The photometry program
measures the target and several reference stars in six apertures and builds differential magni-
tudes for the target relative to different numbers of reference stars. Which aperture and how
many reference stars are finally chosen depends on whether or not the resulting differential
magnitudes are of the least scatter. The photometry apertures may vary from frame to frame
as they are optimized based on the average full width at half maximum (FWHM), which is
determined via three well-exposed stars in each frame. The selected reference stars in the
field of AN Lyn were detected as non-variables within the observational error of 0.m005, a
derived typical accuracy representing the standard deviation of the differential magnitudes
between any two reference stars. Then we did ensemble differential photometry for AN Lyn.
Differential magnitudes for the target were finally yielded either by using a single comparison
star (for some frames obtained at MSU) or an ensemble comparison sequence comprised of
two to five reference stars.
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3.3. Light curves alignment
As observations come from different configurations of telescopes and photometers, and
from multiple observing seasons, and, moreover, differential magnitudes are derived from
non-uniform comparison stars, nightly light curves are not uniformly on the same mean level.
However, we are aware that the true mean value for the overall light curves, which should be
subtracted in Fourier analysis 3, may be incorrectly calculated due to outlying measurements
and non-uniform nightly means. The arithmetic mean is defined as the average value of a
set of data sampled in full or multiple cycles is usually reliable to be subtracted for a night,
but it is not always a good idea to do so for those light curves covering incomplete cycles.
We are sure that the real mean value of a nightly light curves sampled in incomplete cycles
will be biased to either side of the zero mean level of a normal sine curve. The median of a
set of data may not be affected by several outliers, but it could be significantly biased due
to incompletely sampled cycles in practice. In short, neither the mean nor the median of
a night’s light curve can be simply subtracted for use in Fourier analysis. In take account
of this, we take a night’s light curves of good quality with the best cycle coverage in its
run or season as ‘template’, then we compare other nights light curves (call ‘guest’) with
this ‘template’ to align them. Indeed, for all data we plot a ‘guest’ night light curves along
with the ‘template’ light curve for comparison. We look at the graph and inspect how much
the ‘guest’ light curve deviates from the ‘template’, then we shift the ‘guest’ light curves
vertically by a trial value. The graph is immediately redrawn to display the shifted ‘guest’
light curves. We repeat this procedure until a satisfactory alignment of two is reached, that
is, the ‘guest’ light curves are properly positioned relative to the ‘template’ in the graph
window. Much attention has been paid to the data sampled over incomplete cycles, those
short light curve pieces that cover less than a full cycle. We make sure that the ‘guest’ light
curves are well placed in the right position of its phase according to the ‘template’ data. The
light curves alignment was done night by night and season by season. Lastly, we constructed
seasonal data sets for use in the pulsational analysis. Prior to put seasonal data sets together
we subtract their seasonal means. This aligning procedure should reduce low-frequency noise
in Fourier spectra and then improve the zero point of nonlinear sine-wave fitting. Figure 3
illustrates the aligning method.
3Inconsistent mean levels could cause noise and spurious peaks in the low frequency domain in a Fourier
spectrum
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Fig. 3.— Illustration of light curves alignment: the aligned guest LC (navy dots on left)
is resulted from applying a shift of 0.006 mag in y-axis to its raw values. This shift is not
equal to the differences in mean between the unaligned guest LC (in brown crosses) and
the template LC (red squares on right), 1.58909−1.569245=0.019845, or the differences in
median, 1.5888−1.5610=0.0278mag. The magenta crosses show the movement by either
of the differences. Magenta lines: range of the template; three middle lines from lower to
higher: median of guest in green, mean of guest in blue, mean/median of template in red;
The guest LC was shifted in x-axis for display.
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3.4. Measuring timings of maximum light
With the light-curve data we have determined a total of 306 new times of maximum
light following the method illustrated in fig.4 of Zhou & Liu (2003), i.e. applying a 2nd–6th
order polynomial fit to a proper portion of the light curves around a light maximum and then
deriving the extremum. The error for maximum determination is normally about 0.d00045
or less. The new maxima are reported in Table 3 in the electronic version online. A list of
all the 541 maxima analyzed in this paper is also provided online in Table 4.
4. DATA ANALYSIS
Stellar pulsation is usually unstable, so we wonder how much the pulsation varies over
time, and in what a manner the pulsation periods and even amplitude evolve with time. In
this section, we analyze the light variations of AN Lyn with a special interest in examining
its temporal evolution behaviour.
4.1. Pulsation timescales and variability
Autocorrelation analysis is a simple method for looking for cyclic behavior in variable
star data. This method is able to detect characteristic timescales averaged over all the
data. It is excellent for stars with amplitude variations and/or transient periods. We used
astrolab, a program developed by Prof. John Percy and his students at the University of
Toronto (Percy 2001), which allows one to perform self-correlation analysis for time-series
data. In this method, for all pairs of measurements, the difference in magnitude (∆m in a
number of bins) and the difference in time (time lag, τ) to some upper limit are calculated.
This limit was set to be a few times greater than the expected timescales but much shorter
than the total time span of the data.
In Fig. 4, we plot ∆m against τ for the data in 2007–2011. The average ∆m is a minimum
at multiples of τ . Each minimum can be used to estimate τ — here the characteristic cyclic
light variation timescale, i.e. pulsation period. From the figure we can see that the minima
occurs increasingly prior to integer multiple locations of 0.098 days as the time lag increases.
This means that the primary period (0.098 days) is changing or the light variations are
multiperiodic. Secondly, the height of the maxima is a measure of the average amplitude
of variability. Thus the maxima indicate clear amplitude variations. The height of the
minima in Fig. 4 are actually determined by the average error of the magnitudes and by
the degree of irregularity in the pulsation. If the variability were perfectly mono-periodic
– 14 –
Fig. 4.— Autocorrelation presentation of the amplitude and period variability of AN Lyn
for the 2007–2011 data set. The solid line is a 10-frequency fit. Deviation between the fit
and ∆m around 0.5-day time lag is clear in the enlarged insert window.
and the magnitudes had no error, then the minima would fall to zero. The minima are
in the range of 0.005–0.012 mag. Figure 4 shows the change of the height of maxima and
the minima positions, i.e. cyclic variation of both amplitude and period. The over-plotted
solid line is a multi-frequency fit (of 10 terms), which still deviate from the data. That
means multiperiodic pulsation does not account for the autocorrelation results completely.
Unfortunately, self-correlation analysis is not so helpful in determining multiple periods. The
Fourier spectrum of the autocorrelation results (see Fig. 5) is, however, a good presentation
of the harmonics along with the modulation to the primary pulsation frequency.
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Fig. 5.— Fourier spectrum of the autocorrelation results.
4.2. Amplitude of pulsation
The amplitude of pulsation cannot be simply taken from peak-to-peak values of the
light curves, instead, it is often determined by Fourier analysis. The Fourier amplitudes
are ‘semi-amplitudes’ of a sine-wave signal. For all available light-curve data sets, we have
calculated three kinds of least-squares sinusoidal fits using the standard formula: mag(t) =
Z +
∑n
i=1Ai sin[2pi(fit + φi)] via (1) best-fit allowing simultaneous improvement of all the
three Fourier parameters (frequency, amplitude, and phase) of a single frequency with the
trial value of f1=10.1756 d
−1; (2) fitting with the main frequency f1 fixed and allowing it to
vary in amplitude and phase; (3) fixing the five frequency terms f1=10.1756, 2f1=20.3512,
f2=18.1310, f1+f2=28.3066 and 2f1+f2=38.4822 d
−1 allowing amplitude and phase varia-
tions of these five terms. Fittings were performed on each subset of light curves so as to
determine the mean seasonal pulsation amplitudes. The amplitudes of f1 determined in
the three ways above are listed in Table 5 and are drawn as a function of time in Fig. 6.
The error bars for the amplitudes of f1 are the values that were estimated high enough to
– 16 –
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Fig. 6.— Time evolution of the main pulsation amplitude of AN Lyn.
conform with observational errors and data length. Amplitudes for the 1980s (with error
bars of 0.m003–0.m005) were adopted from the literature. Among these three sets of values,
disagreement was obvious for the 2001 and 2002 MSU data, and the 1995 SNO data. The
reason could be attributed to fewer data points. It is known that the Fourier amplitudes
are averaged over a period of time and they are obtained severally from different data sets
on the assumption that the frequency is constant during the course of data sampling. We
stress this point for a different viewpoint given by wavelet transform in the next section.
We tried a Fourier transform on all the amplitudes. Then a nonlinear least-squares fit
led us to the result
∆V = 81.7667 + 11.8899 sin[
2pi
30.21
(T − 126.7224)] (1)
with a standard deviation of residuals of σ=1.979 (or reduced χ2 of 3.917). The analytic
standard errors for each of the four parameters above are 1.14, 1.5, 0.69 and 86.7, respectively.
The amplitude in the above fit is given in milli-magnitude and T is the time in years. This
fit suggests a cyclic amplitude variation with a period of 30.21±0.69 years (see the solid line
in Fig. 6). Note that the last points (from 2012 data) diverges from the sine curve.
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4.3. Long-term period variations
In order to see the temporal-dependence of the main frequency during the years with
available data, we applied the classic O−C method to examine long-term period change. The
database of AN Lyn maxima has been recently updated by Li et al. (2010), who analyzed
a number of 203 maxima including the 28 maxima reported by Wils et al. (2010). A note
by Hintz et al. (2010) reported 18 maxima. Together with our 306 new maxima and a few
unpublished maxima from the BYU data archive, we have a total of 541 maxima at our
disposal (see Tables 3 and 4, which are available in the electronic version online).
To calculate (O − C) residuals and their corresponding cycles (denoted by E below)
elapsed since an initial maximum epoch, we first defined a trial ephemeris
HJDmax = 2452307.06608 + 0.0982743× E (2)
after reviewing the ephemerides used in the literature (Costa et al. 1984; Hintz et al. 2005;
Wils et al. 2010; Li et al. 2010). The adopted period corresponds to f1=10.1757 d
−1 and
the initial epoch was taken from the light curves obtained on 2002 February 1. The epoch
was carefully determined by taking the mean of three polynomial fittings of 3rd, 5th and
6th-order, which are applied to different portions of the light curves around the maximum
peak. This precise initial epoch is expected to ensure that the computed cycles for other
maxima are not likely to be miscounted. Then we applied a linear fit only to the 104 maxima
collected in 2007 at NAOC — a much consecutive set of data. Thus we refined eq. (2) to be
HJDmax = 2452307.077419 + 0.098274455×E . (3)
By using eq. (3), we calculated the final cycles and corresponding (O−C) residuals for
each maximum. The resultant (O − C) are drawn in Fig. 7, where the fitting parabola is
formulated in the second-order polynomial of (O − C) on E as
(O − C) = −0.008361 + 3.7945× 10−7E + 6.72× 10−12E2
±0.000299 ± 0.1017 ± 0.20
i.e.
HJDmax = 2452307.069058 + 0.0982748345E + 6.72× 10
−12E2
(4)
with a standard deviation of the fitting residuals of σ=0.d00488. The above quadratic coeffi-
cient indicates an increasing period change rate of P˙ /P = (5.1±0.1)×10−7 yr−1, which is con-
sistent with theoretical predictions for evolving main sequence stars (Breger & Pamyatnykh
1998). Thus, the observed long-term period change for AN Lyn may be an evolutionary
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Fig. 7.— (O−C) diagram of AN Lyn with 541 maxima. Top: the (O−C) calculated by the
newly derived ephemeris (eq.3) and the fits of parabola (eq. 4) and sinusoid (eq.5); Second
panel: (O − C)Q, the residuals after the parabola removed; Third panel: (O − C)sine, the
residuals after the sine curve removed; Bottom: three timescales in cycles, days and years
are given for easy reading.
period change. If that were so, a normal quadratic fit could account for the distribution
of the (O − C) residuals. However, as shown, the maxima observed since 1994 are more
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consistent. If the fit were just applied to the maxima since 1994, then we would have
HJDmax = 2452307.066801+ 0.0982745949E+ 18.8× 10
−12E2 with a standard deviation of
residuals of σ=0.d003173. But this indicates a much higher increasing period change rate of
P˙ /P = (14.3± 0.1)× 10−7 yr−1,
There are several maxima with large (O − C) scatter. Let us look at the four maxima
observed in 2008 December at NAOC. After checking the observing log book, we believe that
they probably suffered from bad timing. The computer clock of the BFOSC system was not
ensured as the night assistant observers used to pay little attention to time-series photometry
and neither GPS timing nor time synchronization over the Internet was employed. Fitting
without these four maxima led to (O − C) = −0.008335 ± 0.000284 + 3.5826 ± 0.1013 ×
10−7E + 6.413± 0.194× 10−12E2 with σ=0.d004571. Therefore, these four outlying maxima
have little affect on fitting results, there is no need to exclude them and thus each maximum
datum was equally assigned a full weight in all fittings. The SNO data in 1994–1996 are
obviously deviated from the parabolic fit.
We have noted the most recent (O − C) diagram given by Wils et al. (2010) who used
a different ephemeris HJDmax=2451583.0767+0.098274972×E. The key issue is that they
assumed that the cycles calculated in Hintz et al. (2005) may had been miscounted due to
the large gap from lack of observations between 1980s and 1990s. Therefore, they added one
cycle to the maxima after 1990. Similar treatment was also taken by Li et al. (2010), who
also believed that the cycles were miscounted. They corrected them by adding a full period
to the (O−C) values of these maxima. However, the two papers gave inconsistent (O−C)
diagrams. Our consideration of early ephemerides for AN Lyn indicate that these authors’
choice of cycle numbers may be incorrect. The large gap in observations is a problem, but
perhaps does not force upon us those particular choices of cycle count. We found that taking
the ephemeris derived even earlier by Costa et al. (1984), one would have an (O−C) graph
similar to Fig. 7.
Considering the light travel effect in a binary orbital motion as a cause of period change,
a sinusoid fit was found directly (see Fig. 7)
(O − C) = −0.0012917 + 0.01102 sin[2pi(1.5816× 10−5E + 0.74073)] . (5)
The analytic standard errors for the three coefficients of the sine term above are 0.00029,
0.12E−5, and 0.00414, respectively. The standard deviation of residuals with this fit is
σ=0.d004683. The frequency value 1.5816E−5 equals to a period of about 17 years. It is
worth to note that the recent maxima of high quality did not turn down to follow the sine
curve in Fig. 7.
However, if one applied a Fourier transform and a nonlinear least-squares sine fit to the
– 20 –
Fig. 8.— (O − C) diagram of AN Lyn with 541 maxima: a forced sinusoid fit to (O − C)Q
residuals. Several outliers are drawn in blue solid dotss.
residuals using the parabolic ephemeris equation (4), i.e. to the (O−C)Q residuals in Fig. 7,
we would have
(O − C)Q = 0.0040125 + 0.00795 sin[2pi(1.0359× 10
−5E + 0.64976)] (6)
with a standard deviation of residuals of σ=0.d00355 (see Fig. 8). The frequency value
1.0359E-5 equals to a period of about 26 years. Now, the recent maxima are well fitted by
the sine curve, which would predict that the maxima in near future go up and then turn
down. We are expecting to see whether the trend is correct or not.
In order to check whether the (O − C) pattern matches with the pulsation amplitude
variations, we further determined the medians and error bars for each data bin in the (O−C)
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Fig. 9.— Binned (O − C) diagram compared with the pulsation amplitudes.
diagram and redrew them along with the amplitudes in Fig. 9 for a phase comparison. They
did not run in the same phase. But their periods assuming a binary orbit are quite close:
30-yr cyclic amplitude variation and 26-yr period change. To some extent, the sine-wave
fits could have over-weighted the earlier data in 1980s and 1994–1996 because we used equal
weights for all points, but these data suffered from big gaps compared to those since year
2000.
4.4. Detailed time evolution behaviour
So far we have checked the averaged long-term pulsation behavior. Here we try to gain
an insight into the temporal evolution of pulsation behavior by means of the wavelet method.
Wavelets were designed to study how a signal changes over time. Unlike Fourier analysis,
wavelet analysis can give the instant frequency of a signal at a localized time. So wavelet
analysis is an especially useful technique for looking at stars whose periods, amplitudes,
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and/or modes change over measurable timescales. Our extensive data of AN Lyn provide
an excellent opportunity to examine the time-dependent behaviour of its pulsation, e.g. the
phenomenon of amplitude variability and the changes in period. As we did in previous
works (e.g. Zhou & Qiu 2003), the weighted wavelet Z-transform (WWZ4) developed by
Foster (1996) was used in this wavelet analysis.
However, the WWZ program might not yield what one expects if unsuitable control
parameters were used. By trial and error, we finally found the decay constant of 0.000125,
which gives a wider sliding window, better period/frequency resolution and lower temporal
resolution. We set frequency in the interval of 10.0 to 10.3 d−1 covering the main frequency
f1=10.1756 d
−1 and the range of possible changes. This also means a tiny frequency variation
up to 0.2 d−1 was allowed. The time was set to vary from the beginning to the end of a data
set. Frequencies were calculated in a step of 0.001 d−1. As the wavelet calculation usually
terminated when encountering a big gap, and the fact that there are many large gaps in
the data, wavelet analyses were separately applied to individual seasonal data sets. On the
other hand, in the unobserved gaps, the amplitude and frequency show large fluctuations.
Therefore, we intend to first analyse the consecutive data sets without big gaps. In Fig. 10,
we present the whole pulsational time evolution for the three representative observing seasons
2002NAOC, 2007NAOC and 2011 (V of BV I) as function of both time and frequency in a
manner of three-dimension mesh graphs.
Now by decomposing the time series light curves into time-frequency space, we are able
to reveal which pulsation frequencies are dominant in certain time intervals. For example,
at HJD 2454166.0312, f= 10.176204 d−1 with amplitude of 0.m08959 and WWZ value of
15700.0 and at HJD 2454192.7422, f= 10.177305 d−1 with amplitude of 0.m09208 and WWZ
value of 8740.6 (the two highest peaks in 2007NAOC group), and at HJD 2455599.8203,
f= 10.175031 d−1 with amplitude of 0.m09764 and WWZ value of 45616.9 (the highest peak
in 2011 data set). The visual representation of the wavelet analysis in Fig. 10, depicts
that the peaks of WWZ amplitudes correspond roughly to the occurrence of high-amplitude
cycles. The periodicity is evident — the individual peaks indicating instantaneous dominant
pulsation are not at the same frequency at different instants, that is the period is not constant.
Using this visualization, changes in frequency and amplitude can be observed easily. We got
4The continuous wavelet transform of a function of time x(t) is defined as: W (ω, τ, x(t)) =
ω0.5
∫
x(t)f∗(ω, (t − τ))dt (eq.1-1,1-4 Foster 1996). The WWZ algorithm performs the wavelet transform
using an analyzing wavelet function f(ω, (t− τ)) = eiω(t−τ)−cω
2(t−τ)2 , which includes both a periodic, sinu-
soidal test function eiω(t−τ) and a Gaussian window function e−cω
2(t−τ)2 , where both the frequency ω and
the user defined constant c determine the width of the window. The algorithm fits a sinusoidal wavelet to
the data, but as it does so, it weights the data points by applying the sliding window function to the data
(refers to Templeton 2004).
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highly variable results within the time interval of a data set. However, within the time
intervals involved in the demonstrated data sets, no regularity of variation can be derived.
In Fig. 11, we show the the pulsation amplitude evolution for these three seasons. The
pulsation amplitudes were derived from the WWZ values. The ending parts in 2002NAOC
and 2007NAOC data sets indicate anomalous cycles. After checking the corresponding light
curves, we make sure it is true: light curves in HJD 2452334.1–34.4 are anomalous — should
be resulted from bad weather. The unobserved gap between HJD 2454148.336 and 54164.962
in 2007NAOC group was not calculated. The wavelet calculation was terminated at HJD
2455607.6 until the end (2455666.496) of data set 2011 due to a gap of 43 days, so no
wavelet results for the observations in 2455650.4–2455666.496 interval. To put the wavelet
analysis results of individual subgroups together, we show the instant pulsation amplitude
and frequency as function of time for the main observing seasons in Fig. 12. The frequencies
were determined from the peaks’ position of WWZ. The time dependence of the pulsation
amplitudes and frequencies of AN Lyn is clearly resolved.
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Fig. 10.— Time-frequency map of AN Lyn’s pulsation — the weighted wavelet Z-transform,
in three representative observing seasons of 2002, 2007 and 2011.
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Fig. 11.— Pulsation amplitudes evolution of AN Lyn in the three representative observing
seasons.
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Fig. 12.— Amplitudes and frequencies of AN Lyn evolve with time over 2002–2011 years.
– 27 –
5. Ending remarks
Aiming towards a time-evolution study of pulsation of interesting stars, we have inves-
tigated the temporal-dependent behaviour of the pulsation of the δ Scuti star AN Lyncis
based on the data collected through 2001 to 2012. The data were mainly obtained from
twice tri-continent campaigns in 2002 and 2011. Making use of the new data and those in
the literature, the period and amplitude variability have been examined on an extended time
base over twenty years. Present analyses show that AN Lyn is undertaking long-term cyclic
variations in both amplitude and period over the time in question. Zhou (2002) stated that
“if the cyclic amplitude is real, a similar cyclic variation would be present in the (O − C)
diagram with the same timescales as for the amplitude modulation”. Our new results show
that the pulsation amplitude of AN Lyn more or less varies in a sinusoid wave of period
about 30 years, and that the primary pulsation period changes as the star moves in a binary
orbit of period about 26 years. That is the period change due to light-time effect in a binary
system. Figure 6 exposes the deviation of the most recent amplitude in 2012 from the sine
curve. The amplitudes in 2012 were measured individually for three subsets of data, but
they all are the same of about 96.5 mmag and higher than any other seasonal values. Clearly,
continued observations are needed to examine whether or not the pulsation amplitude turns
onto a new increasing path.
Sinusoid fittings to both (O − C) and amplitude patterns may be overwhelming in
explaining the cause of variations. The most recent observations did not follow the sinusoidal
fitting trend (see Figs. 6 and 7). As Hintz et al. (2010) found that AN Lyn was not turning
over or down at the previously reported point of a sine curve. Nevertheless, the sinusoid-like
pattern is a better fit to the (O − C) residuals when a parabola representing evolutionary
effect in the period change was removed. Figure 8 shows the (O − C)Q residuals and the
sinusoid fit. As such, the orbital motion of AN Lyn being a binary system might have
induced both the pulsation amplitude and period variation in the manner shown in Fig 9.
Consequently, AN Lyn being a binary system cannot be disproved.
On the other hand, disagreement between the data and fits cannot be neglected con-
cerning the (O−C) and amplitude variability patterns. So we believe that orbital motion is
still not an exclusive explanation for both the (O−C) morphology and amplitude variation
pattern.
Amplitude variability in δ Sct stars is common, we have noted a similar sinusoidal
amplitude variation appearing in the δ Sct star V1162 Ori (Arentoft et al. 2001). Although it
is not pure sinusoid, AN Lyn is another example exhibiting high degree amplitude variability.
A statistics on all the data given in Fig. 2 shows that most data points are well within
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a range from −0.m1 to 0.m1, a few beyond this range could have caused unusual or anomalous
cycles. A further autocorrelation of 2007–2011 data indicates how much the star’s light
variations at late time (t + τ) differ from that at time t. Actually, the pulsation was not
simply repeated but was varying with time in both amplitude and period (see Fig. 4).
By means of wavelet analysis, we have explored the details of the pulsation evolution.
Figure 10, the time-frequency map of the pulsation, gives us a three-dimension image of
the pulsation changing as function of both time and period/frequency. This graph reveals
instantaneous pulsation information, that is the different dominant pulsation frequencies at
different times as well as the occurrence of high-amplitude cycles. Figures 11 and 12 exhibit
the instant pulsation amplitude and frequency as function of time.
As for a static analysis, such as by Fourier transform, and further use of the color
photometric data for possible mode identification, we plan to report our results in another
individual article. By this paper, we publish all the available light curves data and times of
light maximum in appendix for downloading for interested readers.
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00-0000. HAS thanks the U.S. National Science Foundation for support under grant AST-
0707756.
A. Appendix materials
Data tables in text and figures in PDF format are available online:
1. Table 1: Observing log of photoelectric and CCD photometry of AN Lyn
— LaTeX: http://journal-web/ANLyn-table1.tex;
— PDF: http://journal-web/AnLyn-table1.pdf.
2. Table 2: List of 306 new times of maximum light of AN Lyn
— LaTeX: http://journal-web/ANLyn-table2.tex;
— PDF: http://journal-web/ANLyn-table2.pdf.
3. Table 3: List of 541 maxima analyzed in present work
— LaTeX: http://journal-web/ANLyn-table3.tex;
— PDF: http://journal-web/ANLyn-table3.pdf.
4. Table 4: Pulsation amplitudes of AN Lyn between 1980 and 2012
— LaTeX: http://journal-web/ANLyn-table4.tex;
— PDF: http://journal-web/ANLyn-table4.pdf
5. Figure 14–23: Graphs for all the new light curves of AN Lyn:
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— PDF: http://journal-web/ANLyn-LC.pdf
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Fig. 13.— Light curves of AN Lyn: NAOC 2002 in V filter. Integration of 120 seconds
binned from raw 10-s records. Time in HJD 2452300+ (days).
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Fig. 15.— Light curves of AN Lyn: Baker and NAOC 2006–2007 in V filter. Time in HJD
2453700+ (days).
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Fig. 15.— Light curves of AN Lyn: NAOC 2006–2007 in V filter. Time in HJD 2453700+
(days) — continued.
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Fig. 16.— Light curves of AN Lyn: NAOC 2008–2010 in V filter. Time in HJD 2454400+
(days).
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Fig. 17.— Light curves of AN Lyn: NAOC 2011 Feb 03,04,05,06 in BV I filters.
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Fig. 17.— Light curves of AN Lyn: NAOC 2011 Feb 07,08,11,14 in BV I filters.
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Fig. 18.— Light curves of AN Lyn: BYU 2011 Feb 02,03,09,11,13 in BV I filters.
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Fig. 19.— Light curves of AN Lyn: MSU 2011 Feb 03,14 in BV I filters.
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Fig. 20.— Light curves of AN Lyn: SNO 2011 Mar 29,30 in BV I filters; 2011 Apr 12,13,14
in bgr filters.
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Fig. 21.— Light curves of AN Lyn: BAV 2001–2012, 1841 points on 9 nights in IR cut-off
filter (2001) and V filter (2002–2012).
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Fig. 22.— Light curves of AN Lyn: Klockenhagen 2012, 13 nights in V filter.
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Table 2: Observing log of photoelectric and CCD photometry of AN Lyn. Observing duration
is given in HJD 2400000+ (days). The third column lists the numbers of either raw CCD
frames or photoelectric records. ∆t is the exposure/integration time in seconds. ‘Instru-
mentation’ column gives observatories’ abbreviations, telescope sizes, photometers or CCD
cameras, and filters.
UT Date Duration Frame Maximum ∆t Instrumentation
2001.11.11 52225.511–225.678 139 1 30 BAV 35cm, SBIG ST-6,IR cut-off
2002.02.01 52306.977–307.410 3684 4 10 NAOC 85cm, 3-ch, V
2002.02.02 52307.967–308.406 3716 4 10 NAOC 85cm, 3-ch, V
2002.02.03 52308.962–309.263 2441 3 10 NAOC 85cm, 3-ch, V
2002.02.04 52309.979–310.392 3412 4 10 NAOC 85cm, 3-ch, V
52310.392–310.668 102 2 SNO 90cm, uvbyβ 6-ch
2002.02.05 52310.991–311.399 3481 4 10 NAOC 85cm, 3-ch, V
2002.02.06 52311.977–312.384 3444 4 10 NAOC 85cm, 3-ch, V
2002.02.08 52313.978–314.403 3592 4 10 NAOC 85cm, 3-ch, V
52314.409–314.546 75 2 SNO 90cm, uvbyβ 6-ch
2002.02.09 52315.039–315.401 3117 3 10 NAOC 85cm, 3-ch, V
52315.302–315.633 130 3 SNO 90cm, uvbyβ 6-ch
2002.02.10 52315.988–316.388 3419 4 10 NAOC 85cm, 3-ch, V
52316.465–316.526 34 1 SNO 90cm, uvbyβ 6-ch
2002.02.17 52322.972–323.378 3253 4 10 NAOC 85cm, 3-ch, V
2002.02.18 52323.979–324.392 3485 4 10 NAOC 85cm, 3-ch, V
52324.377–324.524 64 1 SNO 90cm, uvbyβ 6-ch
2002.02.19 52324.977–325.319 2898 3 10 NAOC 85cm, 3-ch, V
52325.445–325.558 58 1 SNO 90cm, uvbyβ 6-ch
2002.02.21 52327.094–327.279 1604 2 10 NAOC 85cm, 3-ch, V
52327.512–327.586 30 0 SNO 90cm, uvbyβ 6-ch
2002.02.22 52328.314–328.543 108 2 SNO 90cm, uvbyβ 6-ch
2002.02.23 52328.976–329.366 3268 3 10 NAOC 85cm 3-ch, V
52329.332–329.503 67 2 SNO 90cm, uvbyβ 6-ch
2002.02.24 52330.313–330.529 79 2 SNO 90cm, uvbyβ 6-ch
2002.02.26 52331.969–332.358 3162 3 10 NAOC 85cm, 3-ch, V
2002.02.27 52332.971–333.359 1972 2 10 NAOC 85cm, 3-ch, V
2002.02.28 52334.098–334.353 1890 2 10 NAOC 85cm, 3-ch, V
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UT Date Duration Frame Maximum ∆t Instrumentation
2002.03.08 52342.274–342.433 136 1 60 BAV 35cm, SBIG ST-6, V
2002.03.08 52342.428–342.544 43 1 SNO 90cm, uvbyβ 6-ch
2002.03.09 52343.478–343.584 56 1 SNO 90cm, uvbyβ 6-ch
2002.05.10 52404.576–404.657 54 1 MSU 60cm, AP47p, V
2002.05.11 52405.582–405.651 32 1 MSU 60cm, AP47p, V
2002.05.22 52416.601–416.615 10 0 MSU 60cm, AP47p, V
2002.06.01 52426.591–426.620 20 0 MSU 60cm, AP47p, V
2002.12.27 52636.271–636.429 1382 2 10 NAOC 85cm, 3-ch, V
2002.12.28 52637.303–637.418 999 1 10 NAOC 85cm, 3-ch, V
2002.12.29 52638.309–638.430 1045 1 10 NAOC 85cm, 3-ch, V
2002.12.30 52639.309–639.428 1036 1 10 NAOC 85cm, 3-ch, V
. . . . . . 413 days gap
2004.02.16 53052.311–052.425 96 1 60 BAV 35cm, SBIG ST-6, V
2004.03.11 53076.759–076.943 94 1 BYU 51cm, SBIG STL-1001, V
2004.04.08 53104.664–104.668 2 0 BYU 51cm, SBIG STL-1001, V
. . . . . . 302 days gap
2005.02.04 53406.258–406.511 215 3 60 BAV 35cm, SBIG ST-6, V
2005.02.27 53429.821–429.926 66 1 BYU 51cm, SBIG STL-1001, V
2005.03.09 53439.772–439.963 68 2 BYU 51cm, SBIG STL-1001, V
2005.04.02 53463.292–463.417 81 1 90 BAV 35cm, SBIG ST-6, V
2005.04.12 53473.670–473.725 40 1 BYU 51cm, SBIG STL-1001, V
2005.04.15 53476.777–476.867 54 1 BYU 51cm, SBIG STL-1001, V
2005.04.26 53487.769–487.816 30 0 BYU 51cm, SBIG STL-1001, V
. . . . . . 252 days gap
2006.01.03 53739.940–740.027 242 1 30 Baker 40cm, Alta U47+, V
2006.01.13 53749.892–750.029 380 1 30 Baker 40cm, Alta U47+, V
2006.03.28 53823.638–823.833 780 2 20 Baker 40cm, Alta U47+, V
2006.04.19 53845.626–845.825 178 2 BYU 51cm, SBIG STL-1001, V
2006.04.30 53856.632–856.822 170 2 BYU 51cm, SBIG STL-1001, V
. . . . . . 274 days gap
2007.01.30 54130.997–131.406 182 2 90 NAOC 85cm, AP7P, V
2007.01.31 54132.000–132.394 332 4 90 NAOC 85cm, AP7P, V
2007.02.01 54132.989–133.377 335 4 90 NAOC 85cm, AP7P, V
2007.02.02 54133.982–134.374 338 4 90 NAOC 85cm, AP7P, V
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2007.02.03 54134.983–135.374 338 3 90 NAOC 85cm, AP7P, V
2007.02.04 54135.977–136.371 340 4 90 NAOC 85cm, AP7P, V
2007.02.05 54136.978–137.370 338 4 90 NAOC 85cm, AP7P, V
2007.02.06 54137.980–138.367 334 4 90 NAOC 85cm, AP7P, V
2007.02.08 54140.203–140.415 184 2 90 NAOC 85cm, AP7P, V
2007.02.09 54140.972–141.382 354 4 90 NAOC 85cm, AP7P, V
2007.02.10 54141.952–142.397 384 4 90 NAOC 85cm, AP7P, V
2007.02.11 54142.955–143.404 387 4 90 NAOC 85cm, AP7P, V
2007.02.12 54143.963–144.352 208 2 90 NAOC 85cm, AP7P, V
2007.02.13 54145.198–145.347 129 1 90 NAOC 85cm, AP7P, V
2007.02.14 54145.950–146.344 341 4 90 NAOC 85cm, AP7P, V
2007.02.15 54146.949–147.338 336 4 90 NAOC 85cm, AP7P, V
2007.02.16 54147.948–148.336 335 4 90 NAOC 85cm, AP7P, V
2007.03.05 54164.962–165.290 283 3 90 NAOC 85cm, AP7P, V
2007.03.06 54165.958–166.286 284 3 90 NAOC 85cm, AP7P, V
2007.03.07 54166.958–167.284 282 3 90 NAOC 85cm, AP7P, V
2007.03.08 54167.965–168.310 295 4 90 NAOC 85cm, AP7P, V
2007.03.09 54169.161–169.302 122 2 90 NAOC 85cm, AP7P, V
2007.03.10 54169.961–170.285 276 3 90 NAOC 85cm, AP7P, V
2007.03.11 54170.966–171.286 240 2 90 NAOC 85cm, AP7P, V
2007.03.12 54171.962–172.197 203 2 90 NAOC 85cm, AP7P, V
54172.750–172.834 100 1 BYU 51cm, SBIG STL-1001, V
2007.03.13 54172.986–173.208 174 2 90 NAOC 85cm, AP7P, V
2007.03.15 54175.080–175.170 79 0 90 NAOC 85cm, AP7P, V
2007.03.16 54175.965–176.242 240 2 90 NAOC 85cm, AP7P, V
2007.03.17 54176.967–177.241 237 2 90 NAOC 85cm, AP7P, V
54177.689–177.794 124 1 BYU 51cm, SBIG STL-1001, V
2007.03.21 54180.970–181.057 70 0 90 NAOC 85cm, AP7P, V
2007.03.24 54183.980–184.247 231 3 90 NAOC 85cm, AP7P, V
2007.03.25 54184.976–185.244 232 3 90 NAOC 85cm, AP7P, V
2007.03.26 54185.975–186.051 66 0 90 NAOC 85cm, AP7P, V
2007.03.28 54187.981–188.107 114 1 90 NAOC 85cm, AP7P, V
2007.03.29 54188.987–189.173 162 2 90 NAOC 85cm, AP7P, V
2007.04.01 54192.009–192.198 148 2 90 NAOC 85cm, AP7P, V
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2007.04.02 54192.981–193.192 183 2 90 NAOC 85cm, AP7P, V
54193.640–193.814 210 2 BYU 51cm, SBIG STL-1001, V
2007.04.03 54193.990–194.149 126 1 90 NAOC 85cm, AP7P, V
2007.04.04 54194.992–195.072 70 1 90 NAOC 85cm, AP7P, V
2007.04.06 54197.039–197.093 48 0 90 NAOC 85cm, AP7P, V
2007.04.07 54198.002–198.073 63 0 90 NAOC 85cm, AP7P, V
2007.04.08 54198.988–199.076 77 1 90 NAOC 85cm, AP7P, V
2007.04.10 54200.993–201.155 136 2 90 NAOC 85cm, AP7P, V
. . . . . . 293 days gap
2008.01.29 54494.517–494.716 151 2 90 NAOC 2.16m, BFOSC, V
2008.01.30 54495.507–495.700 64 1 90 NAOC 2.16m, BFOSC, V
2008.01.31 54496.601–496.701 79 1 90 NAOC 2.16m, BFOSC, V
2008.02.16 54513.548–513.643 80 0 BYU 51cm, SBIG STL-1001, V
2008.02.23 54520.594–520.688 90 1 BYU 51cm, SBIG STL-1001, V
2008.03.01 54527.529–527.612 81 1 BYU 51cm, SBIG STL-1001, V
2008.05.01 54588.707–588.722 6 0 BYU 51cm, SBIG STL-1001, V
2008.05.02 54589.638–589.724 45 1 BYU 51cm, SBIG STL-1001, V
. . . . . . 176 days gap
2008.10.25 54765.542–765.715 141 1 60 BAV 35cm SBIG ST-6, V
. . . . . . 105 days gap
2009.02.07 54870.595–870.653 65 0 MSU 60cm, Alta U47, V
2009.03.12 54902.668–902.690 15 0 BYU 51cm, SBIG STL-1001, V
2009.03.13 54904.588–904.637 50 0 MSU 60cm, Alta U47, V
2009.03.14 54905.552–905.588 40 0 MSU 60cm, Alta U47, V
2009.03.16 54907.581–907.622 26 0 MSU 60cm, Alta U47, V
2009.03.18 54908.661–908.705 23 0 BYU 51cm, SBIG STL-1001, V
2009.03.20 54911.561–911.582 23 0 MSU 60cm, Alta U47, V
2009.03.21 54912.560–912.633 53 0 MSU 60cm, Alta U47, V
2009.04.02 54923.651–923.691 14 0 BYU 51cm, SBIG STL-1001, V
2009.04.07 54928.639–928.832 188 2 BYU 51cm, SBIG STL-1001, V
2009.04.08 54929.652–929.741 80 0 BYU 51cm, SBIG STL-1001, V
2009.04.13 54934.630–934.844 199 2 BYU 51cm, SBIG STL-1001, V
2009.04.19 54940.622–940.838 198 2 BYU 51cm, SBIG STL-1001, V
2009.04.20 54941.628–941.852 220 2 BYU 51cm, SBIG STL-1001, V
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2009.04.22 54943.667–943.840 170 2 BYU 51cm, SBIG STL-1001, V
2009.04.30 54951.651–951.798 124 1 BYU 51cm, SBIG STL-1001, V
2009.05.07 54958.648–958.801 150 1 BYU 51cm, SBIG STL-1001, V
. . . . . . 213 days gap
2009.12.06 55172.261–172.433 1157 2 7 NAOC 85cm, MiCPhot, V
2009.12.07 55173.209–173.440 1866 2 8 NAOC 85cm, MiCPhot, V
2010.01.12 55208.793–208.805 2 0 BYU 51cm, SBIG STL-1001, V
2010.01.22 55218.969–219.455 1057 5 20 NAOC 85cm, MiCPhot, V
2010.01.23 55219.971–220.451 2452 5 5 NAOC 85cm, MiCPhot, V
2010.01.25 55221.977–222.420 2096 5 6 NAOC 85cm, MiCPhot, V
2010.01.26 55222.981–223.132 276 1 20 NAOC 85cm, MiCPhot, V
2010.01.27 55223.976–224.307 1262 3 10 NAOC 85cm, MiCPhot, V
2010.01.28 55224.978–225.434 1754 4 10 NAOC 85cm, MiCPhot, V
2010.01.29 55225.970–226.417 1793 4 20 NAOC 85cm, MiCPhot, V
2010.01.30 55226.982–227.433 1897 5 6 NAOC 85cm, MiCPhot, V
2010.01.31 55227.967–228.141 207 0 30 NAOC 85cm, MiCPhot, V
2010.02.01 55229.045–229.412 1388 3 6 NAOC 85cm, MiCPhot, V
2010.03.04 55259.729–259.785 30 1 BYU 51cm, SBIG STL-1001, V
2010.03.16 55271.764–271.771 4 0 BYU 51cm, SBIG STL-1001, V
2010.03.28 55283.731–283.768 9 0 BYU 51cm, SBIG STL-1001, BVI
2010.04.09 55295.646–295.720 25 1 BYU 51cm, SBIG STL-1001, V
2010.04.19 55305.632–305.857 67 2 BYU 51cm, SBIG STL-1001, BVI
2010.04.20 55306.631–306.749 32 1 BYU 51cm, SBIG STL-1001, BVI
2010.04.23 55309.624–309.772 31 2 BYU 51cm, SBIG STL-1001, BVI
2010.04.24 55311.347–311.458 576 1 10 Klockenhagen 25cm, Artemis 4021, no filter
2010.04.27 55313.649–313.687 11 0 BYU 51cm, SBIG STL-1001, BVI
55313.696–313.834 58 1 BYU 51cm, SBIG STL-1001, BVI
2010.05.05 55321.643–321.809 46 2 BYU 51cm, SBIG STL-1001, BVI
2010.05.07 55323.645–323.811 46 1 BYU 51cm, SBIG STL-1001, BVI
2010.05.16 55332.681–332.766 25 0 BYU 51cm, SBIG STL-1001, BVI
. . . . . . 259 days gap
2011.01.30 55591.671–591.707 11 0 200 BYU 51cm, SBIG STL-1001, V
2011.02.02 55594.814–594.966 70 2 180 BYU 51cm, SBIG STL-1001, V I
2011.02.03 55595.945–596.324 1365† 3 8‡ NAOC 85cm, MiCPhot, BV I
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55595.856–595.954 46 2 180 BYU 51cm, SBIG STL-1001, V I
55596.499–596.608 237 1 30 MSU 60cm, Alta U47, BV I
2011.02.04 55596.951–597.394 1554 4 8 NAOC 85cm, MiCPhot, BV I
2011.02.05 55597.958–598.433 1428 5 10 NAOC 85cm, MiCPhot, BV I
2011.02.06 55598.940–599.304 1311 4 6 NAOC 85cm, MiCPhot, BV I
2011.02.07 55599.969–600.286 960 4 8 NAOC 85cm, MiCPhot, BV I
2011.02.08 55600.943–601.261 1230 4 6 NAOC 85cm, MiCPhot, BV I
2011.02.09 55601.801–601.949 72 2 150 BYU 51cm, SBIG STL-1001, BV I
2011.02.11 55603.987–604.175 483 2 16 NAOC 85cm, MiCPhot, in BV I
55603.786–603.991 120 2 180 BYU 51cm, SBIG STL-1001, BV I
2011.02.13 55605.601–605.916 210 3 100 BYU 51cm, SBIG STL-1001, BV I
2011.02.14 55606.955–607.254 1005 3 10 NAOC 85cm, MiCPhot, BV I
55607.505–607.600 192 1 30 MSU 60cm, Alta U47, BV I
2011.03.21 55642.311–642.465 125 2 60 BAV 35cm, SBIG ST-6, V
2011.03.23 55644.319–644.476 384 1 30 BAV 35cm, SBIG ST-10XME, V,
2011.03.29 55650.403–650.533 435 1 20 SNO 1.5m, PI VersArray 2048B, BV I
2011.03.30 55651.513–651.577 384 1 11 SNO 1.5m, PI VersArray 2048B, BV I
2011.04.12 55664.461–664.546 150 1 30 SNO 90cm, bgr
2011.04.13 55665.344–665.540 354 2 30 SNO 90cm, bgr
2011.04.14 55666.342–666.497 354 1 30 SNO 90cm, CCD model, bgr
. . . . . . 298 days gap
2012.02.06 55964.298–964.600 524 3 45 BAV 35cm, SBIG ST-10XME, V,
2012.03.15 56002.333–002.424 202 1 10 Klockenhagen 25cm, Artemis 4021, V
2012.03.19 56006.319–006.382 134 1 10 Klockenhagen 25cm, Artemis 4021, V
2012.03.22 56009.312–009.410 224 1 30 Klockenhagen 25cm, Artemis 4021, V
2012.03.23 56010.312–010.396 198 1 30 Klockenhagen 25cm, Artemis 4021, V
2012.03.25 56012.305–012.349 108 1 30 Klockenhagen 25cm, Artemis 4021, V
2012.03.26 56013.291–013.348 131 1 30 Klockenhagen 25cm, Artemis 4021, V
2012.03.27 56014.310–014.417 243 1 30 Klockenhagen 25cm, Artemis 4021, V
2012.04.14 56032.354–032.403 114 1 30 Klockenhagen 25cm, Artemis 4021, V
2012.04.17 56035.360–035.465 220 1 30 Klockenhagen 25cm, Artemis 4021, V
56035.375–035.465 173 1 30 Klockenhagen 46cm, QHY8 CCD, G
2012.04.28 56046.361–046.486 290 1 30 Klockenhagen 25cm, Artemis 4021, V
2012.05.02 56050.354–050.409 136 1 30 Klockenhagen 25cm, Artemis 4021, V
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2012.05.23 56071.375–071.465 323 1 20 Klockenhagen 25cm, Artemis 4021, V
2012.05.27 56075.416–075.504 187 1 30 Klockenhagen 25cm, Artemis 4021, V
Note: † total frames in all filters;
‡ exposure time is given only for the first filter in the sequence for reference.
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Table 3: List of 306 new times of maximum light of AN Lyn determined with the data
collected in 2001–2012 by the authors.
HJDmax HJDmax HJDmax HJDmax HJDmax
2452225.5947 2452314.53520 2452329.27613 2454131.05206 2454141.07514
2452307.06608 2452315.12387 2452329.37290 2454131.34585 2454141.17314
2452307.16433 2452315.22290 2452329.47270 2454132.03490 2454141.27176
2452307.26328 2452315.31972 2452330.35620 2454132.13193 2454141.36533
2452307.36067 2452315.32085 2452330.45262 2454132.23118 2454142.05792
2452308.04870 2452315.51722 2452332.02783 2454132.32824 2454142.15658
2452308.14553 2452315.61397 2452332.13249 2454133.01583 2454142.25529
2452308.24608 2452316.00821 2452332.22230 2454133.11396 2454142.35045
2452308.34466 2452316.10755 2452333.00827 2454133.21222 2454143.03953
2452309.02996 2452316.20506 2452333.31065 2454133.32435 2454143.13895
2452309.12889 2452316.30458 2452334.18381 2454133.99911 2454143.23692
2452309.22527 2452316.50020 2452334.29031 2454134.10032 2454143.33453
2452310.01193 2452322.98557 2452342.3470 2454134.19858 2454144.02233
2452310.10833 2452323.08529 2452342.44302 2454134.29343 2454144.31606
2452310.21201 2452323.18424 2452343.52470 2454135.08146 2454145.30119
2452310.29926 2452323.28265 2452404.65107 2454135.17942 2454145.98856
2452310.40640 2452324.06766 2452405.63532 2454135.27812 2454146.08496
2452310.50497 2452324.16593 2452636.28881 2454136.06088 2454146.18482
2452311.09619 2452324.26342 2452636.38364 2454136.15972 2454146.28354
2452311.19307 2452324.36257 2452637.36762 2454136.25554 2454146.97331
2452311.29206 2452324.46060 2452638.34807 2454136.36112 2454147.07100
2452311.38891 2452325.04809 2452639.33538 2454137.04756 2454147.16901
2452312.07889 2452325.14483 2453052.3857 2454137.14401 2454147.26707
2452312.17647 2452325.24535 2453406.2747 2454137.24321 2454147.95691
2452312.27523 2452325.54070 2453406.3749 2454137.33909 2454148.05442
2452312.37081 2452327.11476 2453406.4752 2454138.02878 2454148.15099
2452314.04446 2452327.21204 2453463.3742 2454138.12641 2454148.24748
2452314.14241 2452328.39090 2453740.01398 2454138.22564 2454165.05445
2452314.24034 2452328.48900 2453749.94367 2454138.32270 2454165.15309
2452314.33805 2452329.07986 2453823.74592 2454140.29089 2454165.25092
2452314.43505 2452329.17545 2453823.65084 2454140.38796 2454166.03542
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2454166.13463 2454188.05262 2455220.43383 2455596.04268 2455605.67454
2454166.23219 2454189.03563 2455222.00658 2455596.14050 2455605.77142
2454167.01919 2454189.13200 2455222.10375 2455596.23938 2455605.87026
2454167.11732 2454192.08114 2455222.20156 2455596.53197 2455607.04834
2454167.21774 2454192.18196 2455222.29978 2455597.02401 2455607.14608
2454168.00354 2454193.06053 2455222.39801 2455597.12326 2455607.24516
2454168.10031 2454193.16268 2455223.08512 2455597.22245 2455607.54183
2454168.19841 2454194.04538 2455224.06891 2455597.31951 2455607.54204
2454168.29735 2454195.02799 2455224.16809 2455598.00739 2455642.3309
2454169.17764 2454199.05685 2455224.26662 2455598.10543 2455642.4285
2454169.27946 2454201.02149 2455225.05320 2455598.20372 2455644.3933
2454170.06493 2454201.11877 2455225.15022 2455598.30255 2455650.48740
2454170.16351 2454494.59463 2455225.24933 2455598.40011 2455665.42467
2454170.26339 2454494.68863 2455225.34688 2455598.99137 2455665.52348
2454171.14704 2454495.67155 2455226.03453 2455599.09015 2455666.40741
2454171.24616 2454496.65345 2455226.13412 2455599.18746 2455964.3823
2454172.03088 2454765.6158 2455226.23107 2455599.28402 2455964.4806
2454172.13155 2455172.27832 2455226.32991 2455600.07262 2455964.5793
2454173.01279 2455172.37701 2455227.01693 2455600.17005 2456006.2985
2454173.11673 2455173.26275 2455227.11757 2455600.26759 2456009.3932
2454176.06040 2455173.35918 2455227.21367 2455600.95554 2456010.3768
2454176.15981 2455219.05733 2455227.31145 2455601.05323 2456012.3398
2454177.04314 2455219.15580 2455227.40815 2455601.15179 2456013.3234
2454177.14306 2455219.25288 2455229.08425 2455601.25168 2456014.4033
2454184.02054 2455219.35203 2455229.27758 2455601.84239 2456032.3885
2454184.11885 2455219.44980 2455229.37611 2456002.4136 2456035.4347
2454184.21972 2455220.04121 2455311.4349 2455603.80592 2456035.4350
2454185.00469 2455220.13893 2455594.86344 2455603.90702 2456046.3466
2454185.10114 2455220.23782 2455594.96045 2455604.00406 2456050.3713
2454185.19935 2455220.33612 2455595.94698 2455604.10231 2456071.4031
2456075.4335
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Table 4: List of 541 maxima analyzed in present work. Fractional cycles are listed for check
that whether or not an integer cycle number is properly rounded off. (O − C) is based on
the ephemeris HJDmax = 2452307.077419 + 0.098274455× E (eq. 3).
No. HJDmax Fractional Cycles Rounded Cycles (O − C) Source/Obs. Run
1 2444291.03400 -81567.9254 -81568 0.007326 Costa et al.(1984)
2 2444291.12500 -81566.9995 -81567 0.000052 Costa et al.(1984)
3 2444291.22200 -81566.0124 -81566 -0.001222 Costa et al.(1984)
4 2444292.11100 -81556.9663 -81557 0.003307 Costa et al.(1984)
5 2444292.21100 -81555.9488 -81556 0.005033 Costa et al.(1984)
6 2444300.07500 -81475.9280 -81476 0.007077 Costa et al.(1984)
7 2444300.16500 -81475.0122 -81475 -0.001198 Costa et al.(1984)
8 2444300.96000 -81466.9226 -81467 0.007606 Costa et al.(1984)
9 2444301.06000 -81465.9050 -81466 0.009332 Costa et al.(1984)
10 2444349.01100 -80977.9756 -80978 0.002398 Costa et al.(1984)
11 2444349.10500 -80977.0191 -80977 -0.001876 Costa et al.(1984)
12 2445031.42100 -74034.0551 -74034 -0.005418 Pensado(1983)
13 2445036.33500 -73984.0523 -73984 -0.005140 Pensado(1983)
14 2445043.41500 -73912.0092 -73912 -0.000901 Costa et al.(1984)
15 2445044.79400 -73897.9770 -73898 0.002257 Costa et al.(1984)
16 2445044.88400 -73897.0612 -73897 -0.006018 Costa et al.(1984)
17 2445045.38000 -73892.0141 -73892 -0.001390 Costa et al.(1984)
18 2445045.57500 -73890.0299 -73890 -0.002939 Costa et al.(1984)
19 2445045.76900 -73888.0558 -73888 -0.005488 Costa et al.(1984)
20 2445045.87000 -73887.0281 -73887 -0.002762 Costa et al.(1984)
21 2445046.46400 -73880.9838 -73881 0.001591 Costa et al.(1984)
22 2445046.55800 -73880.0273 -73880 -0.002684 Costa et al.(1984)
23 2445046.95300 -73876.0080 -73876 -0.000781 Costa et al.(1984)
24 2445048.71700 -73858.0582 -73858 -0.005722 Costa et al.(1984)
25 2445074.76100 -73593.0453 -73593 -0.004452 Costa et al.(1984)
26 2445075.74400 -73583.0427 -73583 -0.004197 Costa et al.(1984)
27 2445076.73200 -73572.9892 -73573 0.001059 Costa et al.(1984)
28 2445077.02300 -73570.0281 -73570 -0.002765 Costa et al.(1984)
29 2445077.11900 -73569.0513 -73569 -0.005039 Costa et al.(1984)
30 2445092.65400 -73410.9736 -73411 0.002597 Costa et al.(1984)
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31 2445092.75100 -73409.9865 -73410 0.001323 Costa et al.(1984)
32 2445347.38270 -70818.9602 -70819 0.003910 Agerer et al.(1983)
33 2445347.47430 -70818.0281 -70818 -0.002765 Agerer et al.(1983)
34 2445347.57710 -70816.9821 -70817 0.001761 Agerer et al.(1983)
35 2445379.31740 -70494.0060 -70494 -0.000588 Agerer et al.(1983)
36 2445379.42430 -70492.9182 -70493 0.008037 Agerer et al.(1983)
37 2445382.36300 -70463.0152 -70463 -0.001496 Agerer et al.(1983)
38 2445406.33950 -70219.0403 -70219 -0.003963 Agerer et al.(1983)
39 2445406.34370 -70218.9976 -70219 0.000237 Agerer et al.(1983)
40 2445406.43670 -70218.0513 -70218 -0.005038 Agerer et al.(1983)
41 2445406.44230 -70217.9943 -70218 0.000562 Agerer et al.(1983)
42 2445406.53670 -70217.0337 -70217 -0.003312 Agerer et al.(1983)
43 2445411.45100 -70167.0278 -70167 -0.002735 Pensado(1983)
44 2445412.43400 -70157.0252 -70157 -0.002480 Pensado(1983)
45 2445441.52200 -69861.0378 -69861 -0.003718 Hubscher & Walter (2007)
46 2445472.37080 -69547.1333 -69547 -0.013097 Agerer et al.(1983)
47 2449398.74920 -29593.9389 -29594 0.006002 Rodriguez et al.(1997a)
48 2449398.84760 -29592.9376 -29593 0.006128 Rodriguez et al.(1997a)
49 2449398.94520 -29591.9445 -29592 0.005453 Rodriguez et al.(1997a)
50 2449701.03790 -26517.9748 -26518 0.002479 Rodriguez et al.(1997a)
51 2449702.01950 -26507.9864 -26508 0.001334 Rodriguez et al.(1997a)
52 2449703.00280 -26497.9808 -26498 0.001890 Rodriguez et al.(1997a)
53 2449704.96850 -26477.9786 -26478 0.002100 Rodriguez et al.(1997a)
54 2449705.95190 -26467.9720 -26468 0.002756 Rodriguez et al.(1997a)
55 2449706.93460 -26457.9724 -26458 0.002711 Rodriguez et al.(1997a)
56 2449707.03260 -26456.9752 -26457 0.002437 Rodriguez et al.(1997a)
57 2449736.51380 -26156.9868 -26157 0.001300 Rodriguez et al.(1997a)
58 2449737.39920 -26147.9773 -26148 0.002230 Rodriguez et al.(1997a)
59 2449737.49670 -26146.9852 -26147 0.001456 Rodriguez et al.(1997a)
60 2449739.46300 -26126.9769 -26127 0.002267 Rodriguez et al.(1997a)
61 2449740.54440 -26115.9731 -26116 0.002648 Rodriguez et al.(1997a)
62 2449741.52690 -26105.9755 -26106 0.002403 Rodriguez et al.(1997a)
63 2449742.41060 -26096.9834 -26097 0.001633 Rodriguez et al.(1997a)
64 2450130.39240 -22149.0419 -22149 -0.004115 Rodriguez et al.(1997b)
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65 2450130.49110 -22148.0375 -22148 -0.003690 Rodriguez et al.(1997b)
66 2450131.37560 -22139.0372 -22139 -0.003660 Rodriguez et al.(1997b)
67 2450131.47360 -22138.0400 -22138 -0.003934 Rodriguez et al.(1997b)
68 2450131.57270 -22137.0316 -22137 -0.003109 Rodriguez et al.(1997b)
69 2450132.45630 -22128.0405 -22128 -0.003979 Rodriguez et al.(1997b)
70 2450132.55520 -22127.0341 -22127 -0.003353 Rodriguez et al.(1997b)
71 2450136.38730 -22088.0403 -22088 -0.003957 Rodriguez et al.(1997b)
72 2450136.48660 -22087.0298 -22087 -0.002931 Rodriguez et al.(1997b)
73 2450143.46330 -22016.0378 -22016 -0.003718 Rodriguez et al.(1997b)
74 2450172.74960 -21718.0326 -21718 -0.003205 Rodriguez et al.(1997b)
75 2450174.71350 -21698.0488 -21698 -0.004794 Rodriguez et al.(1997b)
76 2450174.81230 -21697.0434 -21697 -0.004269 Rodriguez et al.(1997b)
77 2450175.79480 -21687.0459 -21687 -0.004513 Rodriguez et al.(1997b)
78 2450181.78950 -21626.0464 -21626 -0.004555 Rodriguez et al.(1997b)
79 2450183.75600 -21606.0361 -21606 -0.003544 Rodriguez et al.(1997b)
80 2450216.38160 -21274.0515 -21274 -0.005063 Rodriguez et al.(1997b)
81 2450219.42960 -21243.0363 -21243 -0.003571 Rodriguez et al.(1997b)
82 2451583.07497 -7367.1479 -7367 -0.014539 Zhou(2002)
83 2451583.17631 -7366.1167 -7366 -0.011473 Zhou(2002)
84 2451583.27519 -7365.1106 -7365 -0.010868 Zhou(2002)
85 2451583.37081 -7364.1376 -7364 -0.013522 Zhou(2002)
86 2451584.35682 -7354.1044 -7354 -0.010257 Zhou(2002)
87 2451585.33782 -7344.1221 -7344 -0.012001 Zhou(2002)
88 2451586.02424 -7337.1374 -7337 -0.013503 Zhou(2002)
89 2451586.12168 -7336.1459 -7336 -0.014337 Zhou(2002)
90 2451586.22284 -7335.1165 -7335 -0.011452 Zhou(2002)
91 2451586.32214 -7334.1061 -7334 -0.010426 Zhou(2002)
92 2451587.00769 -7327.1302 -7327 -0.012797 Zhou(2002)
93 2451587.10616 -7326.1282 -7326 -0.012602 Zhou(2002)
94 2451587.20202 -7325.1528 -7325 -0.015016 Zhou(2002)
95 2451592.01858 -7276.1415 -7276 -0.013904 Zhou(2002)
96 2451592.11610 -7275.1492 -7275 -0.014659 Zhou(2002)
97 2451592.21706 -7274.1218 -7274 -0.011973 Zhou(2002)
98 2451593.98608 -7256.1210 -7256 -0.011894 Zhou(2002)
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99 2451594.08845 -7255.0793 -7255 -0.007798 Zhou(2002)
100 2451594.17849 -7254.1631 -7254 -0.016032 Zhou(2002)
101 2451594.27612 -7253.1697 -7253 -0.016677 Zhou(2002)
102 2451594.38133 -7252.0991 -7252 -0.009741 Zhou(2002)
103 2451595.06478 -7245.1446 -7245 -0.014213 Zhou(2002)
104 2451595.16388 -7244.1362 -7244 -0.013387 Zhou(2002)
105 2451595.26570 -7243.1001 -7243 -0.009841 Zhou(2002)
106 2451595.36753 -7242.0640 -7242 -0.006286 Zhou(2002)
107 2451596.04800 -7235.1398 -7235 -0.013737 Zhou(2002)
108 2451596.14434 -7234.1595 -7234 -0.015672 Zhou(2002)
109 2451597.03320 -7225.1148 -7225 -0.011282 Zhou(2002)
110 2451597.12882 -7224.1418 -7224 -0.013936 Zhou(2002)
111 2451597.23108 -7223.1013 -7223 -0.009951 Zhou(2002)
112 2451597.32670 -7222.1283 -7222 -0.012605 Zhou(2002)
113 2451598.01466 -7215.1279 -7215 -0.012566 Zhou(2002)
114 2451598.11201 -7214.1373 -7214 -0.013491 Zhou(2002)
115 2451598.21121 -7213.1279 -7213 -0.012565 Zhou(2002)
116 2451598.30764 -7212.1466 -7212 -0.014410 Zhou(2002)
117 2451598.99444 -7205.1580 -7205 -0.015531 Zhou(2002)
118 2451599.09648 -7204.1197 -7204 -0.011765 Zhou(2002)
119 2451599.19135 -7203.1544 -7203 -0.015170 Zhou(2002)
120 2451599.98229 -7195.1061 -7195 -0.010425 Zhou(2002)
121 2451600.07851 -7194.1270 -7194 -0.012480 Zhou(2002)
122 2451600.17705 -7193.1243 -7193 -0.012214 Zhou(2002)
123 2451605.08881 -7143.1443 -7143 -0.014177 Zhou(2002)
124 2451608.72590 -7106.1347 -7106 -0.013242 Hintz et al.(2005)
125 2451608.82440 -7105.1324 -7105 -0.013016 Hintz et al.(2005)
126 2451619.63440 -6995.1344 -6995 -0.013206 Hintz et al.(2005)
127 2451619.83180 -6993.1257 -6993 -0.012355 Hintz et al.(2005)
128 2451632.02163 -6869.0871 -6869 -0.008558 Zhou(2002)
129 2451632.11306 -6868.1567 -6868 -0.015402 Zhou(2002)
130 2451632.21364 -6867.1333 -6867 -0.013097 Zhou(2002)
131 2451633.00079 -6859.1236 -6859 -0.012142 Zhou(2002)
132 2451633.09631 -6858.1516 -6858 -0.014897 Zhou(2002)
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133 2451633.19278 -6857.1699 -6857 -0.016701 Zhou(2002)
134 2451634.08237 -6848.1178 -6848 -0.011581 Zhou(2002)
135 2451634.18384 -6847.0853 -6847 -0.008386 Zhou(2002)
136 2451639.09126 -6797.1495 -6797 -0.014688 Zhou(2002)
137 2451644.10359 -6746.1461 -6746 -0.014356 Zhou(2002)
138 2451645.08645 -6736.1449 -6736 -0.014240 Zhou(2002)
139 2451662.67880 -6557.1325 -6557 -0.013018 Hintz et al.(2005)
140 2451669.65690 -6486.1262 -6486 -0.012404 Hintz et al.(2005)
141 2451669.75480 -6485.1300 -6485 -0.012778 Hintz et al.(2005)
142 2451669.85160 -6484.1450 -6484 -0.014253 Hintz et al.(2005)
143 2451990.61526 -3220.1874 -3220 -0.018414 BYU 2001Mar27
144 2451992.68590 -3199.1174 -3199 -0.011537 Hintz et al.(2005)
145 2451992.88280 -3197.1138 -3197 -0.011186 Hintz et al.(2005)
146 2451996.61452 -3159.1414 -3159 -0.013896 BYU 2001Mar27
147 2452018.62813 -2935.1401 -2935 -0.013764 BYU 2001Apr19
148 2452024.62535 -2874.1148 -2874 -0.011285 BYU 2001Apr25
149 2452042.61198 -2691.0904 -2691 -0.008881 BYU 2001May13
150 2452225.59220 -829.1597 -829 -0.015696 Agerer & Hubscher(2002):I
151 2452225.59470 -829.1343 -829 -0.013196 BAV: ±0.0002
152 2452307.06608 -0.1154 0 -0.011339 NAOC2002
153 2452307.16433 0.8844 1 -0.011363 NAOC2002
154 2452307.26328 1.8912 2 -0.010688 NAOC2002
155 2452307.36067 2.8822 3 -0.011572 NAOC2002
156 2452308.04870 9.8834 10 -0.011464 NAOC2002
157 2452308.14553 10.8687 11 -0.012908 NAOC2002
158 2452308.24608 11.8918 12 -0.010632 NAOC2002
159 2452308.34466 12.8949 13 -0.010327 NAOC2002
160 2452309.02996 19.8682 20 -0.012948 NAOC2002
161 2452309.12889 20.8749 21 -0.012293 NAOC2002
162 2452309.22527 21.8556 22 -0.014187 NAOC2002
163 2452310.01193 29.8604 30 -0.013723 NAOC2002
164 2452310.10833 30.8413 31 -0.015597 NAOC2002
165 2452310.21201 31.8963 32 -0.010192 NAOC2002
166 2452310.29926 32.7841 33 -0.021216 NAOC2002
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167 2452310.40640 33.8743 34 -0.012350 SNO2002
168 2452310.50497 34.8773 35 -0.012055 SNO2002
169 2452311.09619 40.8933 41 -0.010482 NAOC2002
170 2452311.19307 41.8792 42 -0.011876 NAOC2002
171 2452311.29206 42.8864 43 -0.011161 NAOC2002
172 2452311.38891 43.8719 44 -0.012585 NAOC2002
173 2452312.07889 50.8929 51 -0.010526 NAOC2002
174 2452312.17647 51.8858 52 -0.011221 NAOC2002
175 2452312.27523 52.8908 53 -0.010735 NAOC2002
176 2452312.37081 53.8633 54 -0.013430 NAOC2002
177 2452314.04446 70.8937 71 -0.010445 NAOC2002
178 2452314.14241 71.8904 72 -0.010770 NAOC2002
179 2452314.24034 72.8869 73 -0.011114 NAOC2002
180 2452314.33805 73.8812 74 -0.011679 NAOC2002
181 2452314.43505 74.8682 75 -0.012953 SNO2002
182 2452314.53520 75.8873 76 -0.011078 SNO2002
183 2452315.12387 81.8773 82 -0.012054 NAOC2002
184 2452315.22290 82.8850 83 -0.011299 NAOC2002
185 2452315.31972 83.8702 84 -0.012753 SNO2002
186 2452315.32085 83.8817 84 -0.011623 NAOC2002
187 2452315.51722 85.8799 86 -0.011802 SNO2002
188 2452315.61397 86.8644 87 -0.013327 SNO2002
189 2452316.00821 90.8760 91 -0.012184 NAOC2002
190 2452316.10755 91.8869 92 -0.011119 NAOC2002
191 2452316.20506 92.8791 93 -0.011883 NAOC2002
192 2452316.30458 93.8918 94 -0.010638 NAOC2002
193 2452316.50020 95.8823 96 -0.011567 SNO2002
194 2452322.98557 161.8747 162 -0.012311 NAOC2002
195 2452323.08529 162.8894 163 -0.010865 NAOC2002
196 2452323.18424 163.8963 164 -0.010190 NAOC2002
197 2452323.28265 164.8977 165 -0.010054 NAOC2002
198 2452324.06766 172.8856 173 -0.011240 NAOC2002
199 2452324.16593 173.8856 174 -0.011244 NAOC2002
200 2452324.26342 174.8776 175 -0.012029 NAOC2002
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201 2452324.36257 175.8865 176 -0.011153 NAOC2002
202 2452324.46060 176.8840 177 -0.011398 SNO2002
203 2452325.04809 182.8621 183 -0.013554 NAOC2002
204 2452325.14483 183.8465 184 -0.015089 NAOC2002
205 2452325.24535 184.8693 185 -0.012843 NAOC2002
206 2452325.54070 187.8747 188 -0.012317 SNO2002
207 2452327.11476 203.8917 204 -0.010648 NAOC2002
208 2452327.21204 204.8815 205 -0.011642 NAOC2002
209 2452328.39090 216.8771 217 -0.012076 SNO2002
210 2452328.48900 217.8753 218 -0.012250 SNO2002
211 2452329.07986 223.8877 224 -0.011037 NAOC2002
212 2452329.17545 224.8604 225 -0.013721 NAOC2002
213 2452329.27613 225.8849 226 -0.011316 NAOC2002
214 2452329.37290 226.8695 227 -0.012820 SNO2002
215 2452329.47270 227.8851 228 -0.011295 SNO2002
216 2452330.35620 236.8752 237 -0.012265 SNO2002
217 2452330.45262 237.8563 238 -0.014119 SNO2002
218 2452332.02783 253.8850 254 -0.011301 NAOC2002
219 2452332.13249 254.9500 255 -0.004915 NAOC2002
220 2452332.22230 255.8639 256 -0.013379 NAOC2002
221 2452333.00827 263.8616 264 -0.013605 NAOC2002
222 2452333.31065 266.9385 267 -0.006048 NAOC2002
223 2452334.18381 275.8234 276 -0.017359 NAOC2002
224 2452334.29031 276.9071 277 -0.009133 NAOC2002
225 2452342.34550 358.8733 359 -0.012448 Agerer & Hubscher(2003)
226 2452342.34700 358.8886 359 -0.010948 BAV: ±0.0002
227 2452342.44302 359.8657 360 -0.013203 SNO2002
228 2452343.52470 370.8724 371 -0.012542 SNO2002
229 2452404.65107 992.8689 993 -0.012883 MSU2002
230 2452405.63532 1002.8842 1003 -0.011377 MSU2002
231 2452636.28881 3349.9183 3350 -0.008033 NAOC2002
232 2452636.38364 3350.8832 3351 -0.011478 NAOC2002
233 2452637.36762 3360.8958 3361 -0.010242 NAOC2002
234 2452638.34807 3370.8724 3371 -0.012537 NAOC2002
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235 2452639.33538 3380.9189 3381 -0.007971 NAOC2002
236 2453052.38330 7583.9228 7584 -0.007586 Hubscher et al.(2005)
237 2453052.38570 7583.9472 7584 -0.005186 BAV: ±0.0002
238 2453070.46800 7767.9452 7768 -0.005385 Hubscher(2005): I
239 2453076.76210 7831.9913 7832 -0.000851 Hintz et al.(2005)
240 2453076.85730 7832.9601 7833 -0.003925 Hintz et al.(2005)
241 2453090.41170 7970.8840 7971 -0.011400 Hubscher(2005): I
242 2453094.34580 8010.9158 8011 -0.008278 Hubscher et al.(2005): I
243 2453096.41390 8031.9599 8032 -0.003942 Hubscher et al.(2006): I
244 2453406.27470 11184.9746 11185 -0.002498 BAV: ±0.0002
245 2453406.37490 11185.9942 11186 -0.000573 BAV: ±0.0002
246 2453406.47520 11187.0148 11187 0.001453 BAV: ±0.0002
247 2453410.50310 11228.0010 11228 0.000100 Hubscher et al.(2005): I
248 2453410.59880 11228.9748 11229 -0.002474 Hubscher et al.(2005): I
249 2453429.85590 11424.9271 11425 -0.007167 BYU-REDO, old: 429.8621
250 2453439.78770 11525.9889 11526 -0.001087 BYU-REDO, old: 439.7888
251 2453439.88590 11526.9882 11527 -0.001162 BYU-REDO, old: 439.8886
252 2453451.38460 11643.9942 11644 -0.000573 Hubscher et al.(2005): I
253 2453451.48350 11645.0005 11645 0.000053 Hubscher et al.(2005): I
254 2453463.37330 11765.9862 11766 -0.001357 Hubscher et al.(2006)
255 2453463.37420 11765.9954 11766 -0.000457 BAV: ±0.0002
256 2453473.69310 11870.9962 11871 -0.000374 BYU-REDO, old: 473.6946
257 2453476.83690 11902.9862 11903 -0.001357 BYU-REDO, old: 476.8380
258 2453740.01398 14580.9668 14581 -0.003267 Baker2006
259 2453749.94367 14682.0072 14682 0.000703 Baker2006
260 2453796.32690 15153.9836 15154 -0.001610 Klingenberg et al.(2006):W
261 2453802.61728 15217.9919 15218 -0.000795 Klingenberg et al.(2006):W
262 2453802.71466 15218.9828 15219 -0.001690 Klingenberg et al.(2006):W
263 2453823.65084 15432.0207 15432 0.002031 Baker2006
264 2453823.74592 15432.9882 15433 -0.001163 Baker2006
265 2453845.66110 15655.9879 15656 -0.001186 BYU
266 2453845.75970 15656.9912 15657 -0.000861 BYU
267 2453856.66780 15767.9875 15768 -0.001225 BYU
268 2453856.76570 15768.9837 15769 -0.001600 BYU
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269 2454131.05206 18560.0077 18560 0.000756 NAOC2007
270 2454131.34585 18562.9972 18563 -0.000277 NAOC2007
271 2454132.03490 18570.0087 18570 0.000852 NAOC2007
272 2454132.13193 18570.9960 18571 -0.000393 NAOC2007
273 2454132.23118 18572.0059 18572 0.000583 NAOC2007
274 2454132.32824 18572.9936 18573 -0.000632 NAOC2007
275 2454133.01583 18579.9902 18580 -0.000963 NAOC2007
276 2454133.11396 18580.9887 18581 -0.001107 NAOC2007
277 2454133.21222 18581.9886 18582 -0.001122 NAOC2007
278 2454133.32435 18583.1296 18583 0.012734 NAOC2007
279 2454133.99911 18589.9957 18590 -0.000427 NAOC2007
280 2454134.10032 18591.0255 18591 0.002508 NAOC2007
281 2454134.19858 18592.0254 18592 0.002494 NAOC2007
282 2454134.29343 18592.9905 18593 -0.000931 NAOC2007
283 2454135.08146 18601.0092 18601 0.000904 NAOC2007
284 2454135.17942 18602.0060 18602 0.000589 NAOC2007
285 2454135.27812 18603.0103 18603 0.001015 NAOC2007
286 2454136.06088 18610.9754 18611 -0.002421 NAOC2007
287 2454136.15972 18611.9811 18612 -0.001855 NAOC2007
288 2454136.25554 18612.9561 18613 -0.004310 NAOC2007
289 2454136.36112 18614.0305 18614 0.002996 NAOC2007
290 2454137.04756 18621.0154 18621 0.001514 NAOC2007
291 2454137.14401 18621.9968 18622 -0.000310 NAOC2007
292 2454137.24321 18623.0063 18623 0.000616 NAOC2007
293 2454137.33909 18623.9819 18624 -0.001779 NAOC2007
294 2454138.02878 18630.9999 18631 -0.000010 NAOC2007
295 2454138.12641 18631.9933 18632 -0.000655 NAOC2007
296 2454138.22564 18633.0031 18633 0.000301 NAOC2007
297 2454138.32270 18633.9907 18634 -0.000913 NAOC2007
298 2454140.29089 18654.0182 18654 0.001787 NAOC2007
299 2454140.38796 18655.0059 18655 0.000583 NAOC2007
300 2454141.07514 18661.9984 18662 -0.000158 NAOC2007
301 2454141.17314 18662.9956 18663 -0.000433 NAOC2007
302 2454141.27176 18663.9991 18664 -0.000087 NAOC2007
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303 2454141.36533 18664.9512 18665 -0.004792 NAOC2007
304 2454142.05792 18671.9988 18672 -0.000123 NAOC2007
305 2454142.15658 18673.0027 18673 0.000263 NAOC2007
306 2454142.25529 18674.0071 18674 0.000698 NAOC2007
307 2454142.35045 18674.9754 18675 -0.002416 NAOC2007
308 2454143.03953 18681.9872 18682 -0.001257 NAOC2007
309 2454143.13895 18682.9989 18683 -0.000112 NAOC2007
310 2454143.23692 18683.9958 18684 -0.000416 NAOC2007
311 2454143.33453 18684.9890 18685 -0.001081 NAOC2007
312 2454144.02233 18691.9878 18692 -0.001202 NAOC2007
313 2454144.31606 18694.9766 18695 -0.002295 NAOC2007
314 2454145.30119 18705.0009 18705 0.000090 NAOC2007
315 2454145.98856 18711.9953 18712 -0.000461 NAOC2007
316 2454146.08496 18712.9762 18713 -0.002335 NAOC2007
317 2454146.18482 18713.9924 18714 -0.000750 NAOC2007
318 2454146.28354 18714.9969 18715 -0.000304 NAOC2007
319 2454146.97331 18722.0157 18722 0.001544 NAOC2007
320 2454147.07100 18723.0098 18723 0.000960 NAOC2007
321 2454147.16901 18724.0071 18724 0.000696 NAOC2007
322 2454147.26707 18725.0049 18725 0.000481 NAOC2007
323 2454147.95691 18732.0244 18732 0.002400 NAOC2007
324 2454148.05442 18733.0166 18733 0.001635 NAOC2007
325 2454148.15099 18733.9993 18734 -0.000069 NAOC2007
326 2454148.24748 18734.9811 18735 -0.001853 NAOC2007
327 2454165.05445 18906.0019 18906 0.000185 NAOC2007
328 2454165.15309 18907.0056 18907 0.000550 NAOC2007
329 2454165.25092 18908.0011 18908 0.000106 NAOC2007
330 2454166.03542 18915.9838 18916 -0.001590 NAOC2007
331 2454166.13463 18916.9933 18917 -0.000654 NAOC2007
332 2454166.23219 18917.9861 18918 -0.001369 NAOC2007
333 2454167.01919 18925.9943 18926 -0.000564 NAOC2007
334 2454167.11732 18926.9928 18927 -0.000709 NAOC2007
335 2454167.21774 18928.0146 18928 0.001437 NAOC2007
336 2454168.00354 18936.0106 18936 0.001041 NAOC2007
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337 2454168.10031 18936.9953 18937 -0.000463 NAOC2007
338 2454168.19841 18937.9935 18938 -0.000638 NAOC2007
339 2454168.29735 18939.0003 18939 0.000028 NAOC2007
340 2454169.17764 18947.9577 18948 -0.004152 NAOC2007
341 2454169.27946 18948.9938 18949 -0.000607 NAOC2007
342 2454170.06493 18956.9864 18957 -0.001332 NAOC2007
343 2454170.16351 18957.9896 18958 -0.001027 NAOC2007
344 2454170.26339 18959.0059 18959 0.000579 NAOC2007
345 2454171.14704 18967.9975 18968 -0.000241 NAOC2007
346 2454171.24616 18969.0061 18969 0.000604 NAOC2007
347 2454172.03088 18976.9911 18977 -0.000872 NAOC2007
348 2454172.13155 18978.0155 18978 0.001524 NAOC2007
349 2454172.81680 18984.9883 18985 -0.001147 BYU
350 2454173.01279 18986.9826 18987 -0.001706 NAOC2007
351 2454173.11673 18988.0403 18988 0.003959 NAOC2007
352 2454176.06040 19017.9939 19018 -0.000604 NAOC2007
353 2454176.15981 19019.0054 19019 0.000531 NAOC2007
354 2454177.04314 19027.9938 19028 -0.000609 NAOC2007
355 2454177.14306 19029.0106 19029 0.001037 NAOC2007
356 2454177.73080 19034.9911 19035 -0.000870 BYU
357 2454184.02054 19098.9929 19099 -0.000695 NAOC2007
358 2454184.11885 19099.9933 19100 -0.000659 NAOC2007
359 2454184.21972 19101.0197 19101 0.001936 NAOC2007
360 2454185.00469 19109.0072 19109 0.000710 NAOC2007
361 2454185.10114 19109.9887 19110 -0.001114 NAOC2007
362 2454185.19935 19110.9880 19111 -0.001179 NAOC2007
363 2454188.05262 19140.0217 19140 0.002132 NAOC2007
364 2454189.03563 19150.0244 19150 0.002398 NAOC2007
365 2454189.13200 19151.0050 19151 0.000493 NAOC2007
366 2454192.08114 19181.0142 19181 0.001400 NAOC2007
367 2454192.18196 19182.0401 19182 0.003945 NAOC2007
368 2454193.06053 19190.9801 19191 -0.001955 NAOC2007
369 2454193.16268 19192.0195 19192 0.001921 NAOC2007
370 2454193.65240 19197.0027 19197 0.000268 BYU
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371 2454193.75040 19197.9999 19198 -0.000006 BYU
372 2454194.04538 19201.0015 19201 0.000151 NAOC2007
373 2454195.02799 19211.0002 19211 0.000016 NAOC2007
374 2454199.05685 19251.9962 19252 -0.000377 NAOC2007
375 2454201.02149 19271.9875 19272 -0.001226 NAOC2007
376 2454201.11877 19272.9774 19273 -0.002220 NAOC2007
377 2454494.59463 22259.2658 22259 0.026117 NAOC2008
378 2454494.68863 22260.2223 22260 0.021843 NAOC2008
379 2454495.67155 22270.2240 22270 0.022018 NAOC2008
380 2454496.65345 22280.2155 22280 0.021174 NAOC2008
381 2454520.61240 22524.0118 22524 0.001157 MSU
382 2454589.70050 23227.0236 23227 0.002315 BYU
383 2454753.42390 24893.0048 24893 0.000473 Li et al.(2010),I-filter
384 2454765.61580 25017.0645 25017 0.006340 BAV: ±0.0002
385 2454780.35760 25167.0709 25167 0.006972 Li et al.(2010)
386 2454816.32870 25533.0979 25533 0.009621 Li et al.(2010)
387 2454816.42370 25534.0646 25534 0.006347 Li et al.(2010)
388 2454817.40600 25544.0601 25544 0.005902 Li et al.(2010)
389 2454848.45920 25860.0445 25860 0.004375 Wils et al.(2010)
390 2454848.55730 25861.0427 25861 0.004200 Wils et al.(2010)
391 2454848.65700 25862.0572 25862 0.005626 Wils et al.(2010)
392 2454858.38620 25961.0575 25961 0.005655 Wils et al.(2010)
393 2454858.48340 25962.0466 25962 0.004580 Wils et al.(2010)
394 2454858.58380 25963.0682 25963 0.006706 Wils et al.(2010)
395 2454882.65680 26208.0251 26208 0.002464 Wils et al.(2010)
396 2454882.75510 26209.0253 26209 0.002490 Wils et al.(2010)
397 2454882.85260 26210.0175 26210 0.001715 Wils et al.(2010)
398 2454883.64080 26218.0379 26218 0.003720 Wils et al.(2010)
399 2454883.73880 26219.0351 26219 0.003445 Wils et al.(2010)
400 2454887.67040 26259.0414 26259 0.004067 Wils et al.(2010)
401 2454887.76740 26260.0284 26260 0.002793 Wils et al.(2010)
402 2454889.63750 26279.0578 26279 0.005678 Wils et al.(2010)
403 2454889.73420 26280.0418 26280 0.004104 Wils et al.(2010)
404 2454890.61960 26289.0512 26289 0.005034 Wils et al.(2010)
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405 2454890.71700 26290.0423 26290 0.004159 Wils et al.(2010)
406 2454891.70060 26300.0510 26300 0.005015 Wils et al.(2010)
407 2454892.68210 26310.0384 26310 0.003770 Wils et al.(2010)
408 2454893.66770 26320.0674 26320 0.006625 Wils et al.(2010)
409 2454901.62650 26401.0529 26401 0.005195 Wils et al.(2010)
410 2454901.72360 26402.0409 26402 0.004020 Wils et al.(2010)
411 2454901.81800 26403.0015 26403 0.000146 Wils et al.(2010)
412 2454901.92060 26404.0455 26404 0.004471 Wils et al.(2010)
413 2454928.64950 26676.0277 26676 0.002719 BYU
414 2454928.65170 26676.0501 26676 0.004919 Wils et al.(2010)
415 2454928.74820 26677.0320 26677 0.003145 Wils et al.(2010)
416 2454928.74920 26677.0422 26677 0.004145 BYU
417 2454929.73260 26687.0488 26687 0.004800 BYU
418 2454931.10490 26701.0128 26701 0.001258 Li et al.(2010),I-filter
419 2454933.07310 26721.0404 26721 0.003969 Li et al.(2010),I-filter
420 2454934.64540 26737.0395 26737 0.003878 BYU 2009Apr13
421 2454934.64560 26737.0415 26737 0.004078 Wils et al.(2010)
422 2454934.74430 26738.0458 26738 0.004503 BYU
423 2454934.74570 26738.0601 26738 0.005903 Wils et al.(2010)
424 2454937.29870 26764.0383 26764 0.003767 Wils et al.(2010)
425 2454937.39760 26765.0447 26765 0.004393 Wils et al.(2010)
426 2454940.63960 26798.0339 26798 0.003336 BYU
427 2455172.27832 29155.0933 29155 0.009165 NAOC2009
428 2455172.37701 29156.0975 29156 0.009581 NAOC2009
429 2455173.26275 29165.1104 29165 0.010851 NAOC2009
430 2455173.35918 29166.0916 29166 0.009006 NAOC2009
431 2455214.34050 29583.1005 29583 0.009879 Li et al.(2010),I-filter
432 2455214.44140 29584.1272 29584 0.012504 Li et al.(2010),I-filter
433 2455219.05733 29631.0970 29631 0.009535 NAOC2010
434 2455219.15580 29632.0990 29632 0.009730 NAOC2010
435 2455219.25288 29633.0869 29633 0.008536 NAOC2010
436 2455219.35203 29634.0958 29634 0.009412 NAOC2010
437 2455219.44980 29635.0906 29635 0.008907 NAOC2010
438 2455220.04121 29641.1086 29641 0.010670 NAOC2010
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439 2455220.13893 29642.1029 29642 0.010116 NAOC2010
440 2455220.23782 29643.1092 29643 0.010731 NAOC2010
441 2455220.33612 29644.1095 29644 0.010757 NAOC2010
442 2455220.43383 29645.1037 29645 0.010193 NAOC2010
443 2455222.00658 29661.1074 29661 0.010551 NAOC2010
444 2455222.10375 29662.0961 29662 0.009447 NAOC2010
445 2455222.20156 29663.0914 29663 0.008982 NAOC2010
446 2455222.29978 29664.0908 29664 0.008928 NAOC2010
447 2455222.39801 29665.0904 29665 0.008883 NAOC2010
448 2455223.08512 29672.0821 29672 0.008072 NAOC2010
449 2455224.06891 29682.0928 29682 0.009118 NAOC2010
450 2455224.16809 29683.1020 29683 0.010023 NAOC2010
451 2455224.26662 29684.1046 29684 0.010279 NAOC2010
452 2455225.05320 29692.1085 29692 0.010663 NAOC2010
453 2455225.15022 29693.0957 29693 0.009409 NAOC2010
454 2455225.24933 29694.1042 29694 0.010244 NAOC2010
455 2455225.34688 29695.0969 29695 0.009520 NAOC2010
456 2455226.03453 29702.0941 29702 0.009249 NAOC2010
457 2455226.13412 29703.1075 29703 0.010564 NAOC2010
458 2455226.23107 29704.0940 29704 0.009240 NAOC2010
459 2455226.32991 29705.0998 29705 0.009805 NAOC2010
460 2455227.01693 29712.0906 29712 0.008904 NAOC2010
461 2455227.11757 29713.1147 29713 0.011270 NAOC2010
462 2455227.21367 29714.0925 29714 0.009095 NAOC2010
463 2455227.31145 29715.0875 29715 0.008601 NAOC2010
464 2455227.40815 29716.0715 29716 0.007026 NAOC2010
465 2455229.08425 29733.1268 29733 0.012460 NAOC2010
466 2455229.27758 29735.0940 29735 0.009242 NAOC2010
467 2455229.37611 29736.0966 29736 0.009497 NAOC2010
468 2455259.74300 30045.0975 30045 0.009581 BYU2010Mar04
469 2455295.71170 30411.1000 30411 0.009830 BYU2010Apr09
470 2455305.73496 30513.0926 30513 0.009096 BYU2010Apr19
471 2455305.83390 30514.0993 30514 0.009761 BYU2010Apr19
472 2455306.71868 30523.1025 30523 0.010071 BYU2010Apr20
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473 2455309.66538 30553.0869 30553 0.008537 BYU2010Apr23
474 2455311.43490 30571.0928 30571 0.009117 Klockenhagen: ±0.0014
475 2455313.79311 30595.0889 30595 0.008740 BYU2010Apr27
476 2455321.65677 30675.1063 30675 0.010444 BYU2010May05
477 2455321.75466 30676.1024 30676 0.010059 BYU2010May05
478 2455323.71938 30696.0945 30696 0.009290 BYU2010May07
479 2455594.86344 33455.1438 33455 0.014129 BYU2011
480 2455594.96045 33456.1309 33456 0.012865 BYU2011
481 2455595.94698 33466.1694 33466 0.016650 BYU2011
482 2455596.04268 33467.1432 33467 0.014076 NAOC2011
483 2455596.14050 33468.1386 33468 0.013621 NAOC2011
484 2455596.23938 33469.1448 33469 0.014227 NAOC2011
485 2455596.53197 33472.1220 33472 0.011993 MSU2011
486 2455597.02401 33477.1288 33477 0.012661 NAOC2011
487 2455597.12326 33478.1388 33478 0.013637 NAOC2011
488 2455597.22245 33479.1481 33479 0.014552 NAOC2011
489 2455597.31951 33480.1357 33480 0.013338 NAOC2011
490 2455598.00739 33487.1353 33487 0.013296 NAOC2011
491 2455598.10543 33488.1329 33488 0.013062 NAOC2011
492 2455598.20372 33489.1331 33489 0.013078 NAOC2011
493 2455598.30255 33490.1387 33490 0.013633 NAOC2011
494 2455598.40011 33491.1315 33491 0.012919 NAOC2011
495 2455598.99137 33497.1479 33497 0.014532 NAOC2011
496 2455599.09015 33498.1530 33498 0.015037 NAOC2011
497 2455599.18746 33499.1432 33499 0.014073 NAOC2011
498 2455599.28402 33500.1258 33500 0.012359 NAOC2011
499 2455600.07262 33508.1502 33508 0.014763 NAOC2011
500 2455600.17005 33509.1416 33509 0.013918 NAOC2011
501 2455600.26759 33510.1342 33510 0.013184 NAOC2011
502 2455600.95554 33517.1344 33517 0.013213 NAOC2011
503 2455601.05323 33518.1285 33518 0.012628 NAOC2011
504 2455601.15179 33519.1314 33519 0.012914 NAOC2011
505 2455601.25168 33520.1478 33520 0.014529 NAOC2011
506 2455601.84239 33526.1587 33526 0.015593 BYU2011
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507 2455603.80592 33546.1387 33546 0.013634 BYU2011
508 2455603.90702 33547.1675 33547 0.016459 BYU2011
509 2455604.00406 33548.1549 33548 0.015225 NAOC2011
510 2455604.10231 33549.1547 33549 0.015200 NAOC2011
511 2455605.67454 33565.1530 33565 0.015039 BYU2011
512 2455605.77142 33566.1388 33566 0.013644 BYU2011
513 2455605.87026 33567.1446 33567 0.014210 BYU2011
514 2455607.04834 33579.1322 33579 0.012997 NAOC2011
515 2455607.14608 33580.1268 33580 0.012462 NAOC2011
516 2455607.24516 33581.1350 33581 0.013268 NAOC2011
517 2455607.54204 33584.1559 33584 0.015324 MSU2011
518 2455642.33090 33938.1529 33938 0.015027 BAV: ±0.0002
519 2455642.42950 33939.1562 33939 0.015353 BAV: ±0.0002
520 2455644.39330 33959.1390 33959 0.013664 BAV: ±0.0002
521 2455650.48740 34021.1501 34021 0.014747 SNO2011, B:.48683;I:.48847
522 2455665.42467 34173.1455 34173 0.014300 SNO2011, g-filter
523 2455665.52348 34174.1510 34174 0.014836 SNO2011, g-filter
524 2455666.40741 34183.1455 34183 0.014296 SNO2011, g-filter
525 2455964.38230 37215.2141 37215 0.021038 BAV: ±0.0002
526 2455964.48060 37216.2143 37216 0.021064 BAV: ±0.0002
527 2455964.57930 37217.2187 37217 0.021489 BAV: ±0.0002
528 2456002.41360 37602.2048 37602 0.020124 Klockenhagen: ±0.0021
529 2456006.29850 37641.7359 37642 -0.025954 Klockenhagen: ±0.0007
530 2456009.39320 37673.2263 37673 0.022238 Klockenhagen: ±0.0007
531 2456010.37680 37683.2350 37683 0.023093 Klockenhagen: ±0.0007
532 2456012.33980 37703.2097 37703 0.020604 Klockenhagen: ±0.0007
533 2456013.32340 37713.2184 37713 0.021460 Klockenhagen: ±0.0007
534 2456014.40330 37724.2070 37724 0.020341 Klockenhagen: ±0.0014
535 2456032.38850 37907.2169 37907 0.021315 Klockenhagen: ±0.0007
536 2456035.43500 37938.2168 37938 0.021307 Klockenhagen: ±0.0014
537 2456035.43470 37938.2138 37938 0.021007 Klockenhagen: ±0.0014
538 2456046.34660 38049.2487 38049 0.024443 Klockenhagen: ±0.0014
539 2456050.37130 38090.2024 38090 0.019890 Klockenhagen: ±0.0014
540 2456071.40310 38304.2132 38304 0.020957 Klockenhagen: ±0.0007
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541 2456075.43350 38345.2249 38345 0.022104 Klockenhagen: ±0.0035
References: Agerer et al.(1983): IBVS, 2370; Agerer & Hu¨bscher(2002): IBVS, 5296; Agerer &
Hu¨bscher(2003): IBVS, 5485; Costa et al.(1984): A&AS, 57, 233; Hintz et al.(2005): AJ, 130, 2876;
Hu¨bscher(2005): IBVS, 5643; Hu¨bscher et al.(2005): IBVS, 5657; Hu¨bscher et al.(2006): IBVS, 5731;
Hu¨bscher & Walter(2007): IBVS, 5761; Klingenberg et al.(2006): IBVS, 5701; Li et al.(2010): PASJ, 62,
987; Pensado(1983): Bol. Aatron. Obs. Madr., 11, 3; Rodr´ıguez et al.(1997a): A&A, 324, 959; Rodr´ıguez
et al.(1997b): A&A, 328, 235; Wils et al.(2010): IBVS, 5928; Zhou(2002): A&A, 385, 503.
–
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Table 5: Pulsation amplitudes (mmag in V, y) of AN Lyn for the grouped data sets. ’1-f’ column: single-frequency;
’[f1]’ column: f1-fixed; 8–12th columns: five frequencies fixed. Columns N: number of nights; Max: number of maxima;
Len: data length in hours; σ: standard deviation of residuals for the multifrequency fitting.
Dataset N Points Max Len 1-f [f1] f1 2f1 f2 f1+f2 2f1+f2 σ Source
1980 — — — — — — 79.0±3.0 — — — — — Rodr´ıguez et al. (1997a)
1982 — — — — — — 89.0±3.0 — — — — — Rodr´ıguez et al. (1997a)
1983 — — — — — — 91.0±4.0 — — — — — Rodr´ıguez et al. (1997a)
1994 1 70 3 5.9 67.2 67.2 66.5±2.7 7.3 2.3 1.1 0.1 4.2 Rodr´ıguez et al. (1997a)
1995 11 395 13 44.0 67.5 67.5 67.3±2.1 5.6 3.8 2.6 0.9 10.3 Rodr´ıguez et al. (1997a)
1996 16 531 19 49.9 71.8 71.8 71.9±1.5 7.1 3.0 2.9 1.7 8.1 Rodr´ıguez et al. (1997b)
2000NAOC 21 2937 53 128.8 80.6 80.6 80.7±1.5 4.8 4.8 3.3 1.9 13.6 Zhou (2002)
2000BYU 4 266 7 17.9 85.4 85.2 84.8±2.7 5.8 4.5 5.7 2.6 9.4 BYU unpublished
2001MSU 9 738 5 14.4 92.4 90.2 89.3±2.7 14.1 4.3 3.9 1.9 15.9 Lacluyze´ et al. (2001)
2002MSU 4 116 2 4.6 94.5 94.5 90.2±2.7 8.7 10.5 5.8 2.2 9.0 present work
2002SNO 12 846 18 47.5 88.6 88.7 88.6±1.8 6.9 0.9 1.2 0.9 10.9 present work
2002NAOC 17 3989 57 149.9 89.0 89.0 88.9±1.5 9.2 1.1 1.0 1.1 18.2 present work
2002NAOCD 4 371 5 12.2 89.8 89.8 89.9±1.8 4.8 2.9 2.0 6.2 8.5 present work
2002 37 5322 214.2 90.0 89.9 89.9±0.9 10.3 1.4 0.8 1.3 23.0 present work
2005BYU 5 258 5 11.8 86.5 86.4 86.3±2.7 9.0 9.6 4.6 0.5 16.1 BYU unpublished
2005M 2 296 4 9.1 92.7 92.7 91.5±0.9 9.6 4.7 4.0 2.0 11.1 present work (Monninger)
2006BAK 3 276 4 9.9 91.3 91.3 92.1±2.4 8.3 2.4 2.7 3.7 11.2 present work
2006BYU 2 348 4 9.3 91.7 91.7 91.7±2.7 4.6 0.5 2.4 0.8 6.0 BYU unpublished
2006K 1 155 2 5.3 89.4 89.4 89.5±0.7 3.1 2.5 3.4 3.4 5.7 Klingenberg et al. (2006)
2007BYU 3 434 4 8.7 90.9 90.9 90.5±1.8 6.3 3.4 3.1 1.4 5.4 BYU unpublished
2007NAOC 43 5137 104 275.4 89.0 89.0 88.9±0.9 4.5 2.9 2.0 1.3 12.8 present work
2008NAOC 3 294 4 11.8 93.6 93.8 93.8±2.7 2.6 1.2 3.4 2.2 5.9 present work
2008BYU 5 303 3 9.0 94.9 94.9 95.1±2.7 5.3 4.9 1.7 3.4 7.1 BYU unpublished
2008Li 3 1181 4 7.8 95.0 95.0 92.3±0.3 7.6 4.9 2.6 2.5 7.1 Li et al. (2010)
2009BYU 17 1638 12 43.0 93.4 93.4 93.3±1.6 4.1 2.4 2.1 1.5 8.5 BYU+MSU unpublished
2009NAOC 2 410 4 9.6 93.4 92.9 92.9±2.4 11.5 1.5 1.4 0.5 4.0 present work
2009WC1 3 876 8 19.7 90.9 90.9 90.7±0.4 4.1 3.3 2.4 1.7 8.5 Wils et al. (2010), C1
2009WC2 11 1989 22 50.1 95.2 95.2 95.1±0.7 3.8 4.2 2.4 3.0 22.9 Wils et al. (2010), C2
2010NAOC 10 3623 35 90.5 93.9 93.9 93.7±1.5 6.5 2.2 1.4 0.7 7.6 present work
2010BYU 12 329 10 26.8 89.4 89.9 89.4±1.5 4.3 2.5 0.7 1.2 15.9 BYU unpublished
2009–2010 12 4033 39 100.1 93.8 93.8 93.6±1.5 6.9 2.3 1.1 0.7 7.6 present work
2011 15 3945 46 126.8 93.6 93.6 93.7±1.1 2.6 4.1 3.4 2.4 19.9 present work
2011M 2 509 3 7.5 95.2 95.2 93.8±0.8 4.6 6.0 5.2 2.5 12.1 present work (Monninger)
2012M 1 524 3 7.3 96.7 96.7 96.1±1.3 5.5 5.3 2.7 1.3 6.9 present work (Monninger)
2012P1 7 1230 7 14.0 96.4 96.4 95.6±0.3 5.6 3.3 2.7 0.8 6.9 present work (Pagel)
2012P 13 2702 13 26.0 96.6 96.5 96.3±0.3 3.5 0.8 1.4 0.6 9.9 present work (Pagel)
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